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The Acme All Steel Heading 
And Forging Machine 


A machine absolutely without equal for turning out large quan- 
tities of rivets, square and hexagon head bolts, track bolts, upsets 
and special forgings. The production per day is limited only by 
the activity of the operator and the capacity of the furnace used. 


Speed Accuracy 


is the great feature in the Acme Machine. Perfect is something which is absolutely guaranteed in the 
“Acme,” together with uniformity of product 
The machine is provided with a cushion clutch 
double stop motion, which allows the operator 


square and hexagon head bolts are made in three 
blows, rivets and track bolts are cut from the bar 


and headed in one t *. This is » maxi as ar 

aded in one blow. This is the ———— two opportunities to start the machine in one revo- 
speed for such work and stands for maximum lution of the flv-wheel. Many other valuable 
profits. features. 


Write For New Catalag. 


The Acme Machinery Company, Cleveland, Ohio, U. S. A. 


FOREIGN AGENTS—A. H. Schutte, Cologne, Brussels, Liege, Paris aie a. . Bilbao, Ba ma. Schuchardt & Schutte, Berlin, Stockholm, St, Petersburg’ 
Donauwerke, Ernst Krause & ('o,, | Vienna), Austria. Hungary and the Ba tates, " Wy. ‘Port yn, Griffiths & Co., London. 
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The Borsig Locomotive Shops 


The first locomotive built in Germany 
was constructed in the year 1841 by A. 
Borsig for the Berlin-Anhalt railway. 
By 1870, 30 years after, nearly 3000 
locomotives had been built, although the 
shops were, according to present ideas, 
equipped in a very primitive way. 

The works, which up to the end of the 
nineteenth century were situated in the 
heart of Berlin, became inadequate and 
from urgent necessity the new shops of 
the firm were established in Tegel, a 
suburb of Berlin, along the most moderna 
lines. 

Locomotive construction, which has al- 


ways been the principal work of the 
Borsig firm, remains its chief line of 
manufacture in the new plant. Since 


their beginning the new shops haveturned 
out more than 3000 locomotives, and with 
the present yearly production of 500 to 
600 engines, the total output of the firm 
since the start has rapidly grown to 8000. 
It is, therefore, of interest to take a brief 
survey of the shops, examining some of 
their methods of work, machinery and 
appliances. Only a few operations have 
been which will show the 
tematic methods of work and the ten- 
dency to substitute machine for hand 
work, te secure interchangeable parts. 
An important part of the locomotive is 
the frame. According to the most com- 
mon European practice it consists prim- 
arily of two rectangular side plates, 
rolled out of the ingot of steel to the 
size required. In machining this sheet a 
plate teniplet of the finished piece is first 
made from the construction drawings and 
not a special frame-templet drawing. 
This thin plate templet is used in the lay- 
out for cutting out the frame plates, as 
well as to mark the screw and rivet 
holes; then the several frame plates are 
cut out with autogenous cutting appli- 


selected, sys- 


By V. Litz* 








The use of the autogen- 
ous torch ain cutting out 
plate locomotive frames and 
the machines used to straight- 
en, slot, drill and mill the 
plates dn packs, 

Riveting and alining the 
boilers; the method of mak 
ing the driving-box hous 
ings or pedestals jor the 
plate Jrames. 

Interesting 
shop construction and spec 
ral machines, jeeds and 
speeds in milling. 
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*Enginee \. Borsig 
ances. Plates up to 250 millimeters 
(9.85 inches) thick can be cut out with 
such a machine. 


This process is clearly shown in Fig. 2. 
The burner construction is that of the 
chemical factory Griesheim Elektron, in 
Frank fort-on-Main. The autogenous 
cutting plates 20 
(0.7874 inch) thick, for example, re- 
quires, say, about 10 minutes, consuming 
110 liters (3.88 cubic feet) of hydrogen 
and 300 liters (10.59 cubic feet) of oxy- 
gen. 

It will be 
of the torch 
smal] 


out of millimeters 


noted that the cutting nozzle 

is supported by a pair of 
enable the operator 
to roll it along easily and steadily. In 
cutting out openings, it is necessary to 
punch or drill a small hole as a starting 
point. 


wheels which 


In cutting out, the plate is bent and 
has to be straightened, which is done 
upon the  plate-straightening machine 
shown in Fig. 2. This machine has alto- 
gether sever rolls for straightening out 
the plates. It will take a plate up to 1800 
millimeters (70.86 inches) wide and 5 to 
35 millimeters (0.196 to 1.378 
thick. It is electrically driven. 

After cutting out and straightening the 
individual sheet, it is packed and clamped 
others for milling 
Fig, 3 


inches) 


together with several 
on the outside and cut-out edges. 
frame milling and slotting 
with three cutting heads each 
an individual motor. Th 
chine will take plates up to 10,500 milli- 
meters (34 feet) long and 1900 milli- 
meters (74.8 inches) broad in packs up 
to 220 millimeters (8.7 inches) high, us- 
ing three cutters at the same time. 

Fig. arched-roof.con- 
struction which is not common in the 
United States, and the crane runway, 
practically an independent structure from 
the building itself. 

High-speed steel milling cutters of 100 
(3.94 inches) diameter are in 
For a pack 220 millimeters (8.7 
high, the feed is 15 to 18 milli- 
(0.59 to 0.70 inch) per minute 
(0.59 inch) cut. 
the milling machine the pack is 
drilling machine where the 
requisite screw and rivet holes are drilled 
as already laid out with the plate templet. 

In Fig. 4 is a triple drilling machine 
also equipped with three heads 
and a motor for each. The housings will 
take a width of 1700 millimeters (66.9 
iuches) and the bed length of the entire 
machine is 9000 millimeters (29 feet). 
This machine drills 380 milli- 
meters (14.9 inches) deep and 100 milli- 
(3.94 diameter with a 


shows a triple- 
machine 


driven by is ma- 


3 also shows the 


millimeters 
use. 
inches) 
meters 
with 15 millimeters 

From 
taken to the 


which is 


holes to 


meter inches) 








Fic. 1. CuTTinc Ot 


T FRAME PLATES WITH TORCH 


th 








Fic. 2. 


LLL 


LE SS ee 


STRAIGHTENING 


SS 
a 
a ee 


; oe 


£m 





« 


EE. 7 
Ag 


al 


THE FRAME PLATES 











"2 
440 


AMERICAN MACHINIST 





























FRAME PLATES 











FRAME PLATES 




















September 15, 1910. 





Fic. 5. RIVETING THE FIREBOX 


drill speed of 115 revolutions per min- 
ute. 

With these operations the machining 
of the frame-plate edges is completed, 
and the plates necessary for assembling 
the complete frame with the necessary 
cross-braces, brackets, etc., have been 
prepared. 

The laying out, cutting out, straighten- 
ing, milling and drilling of the frame 
plates for a C1 tender locomotive of 
about 50 tons weight empty, and about 
65 tons working weight—that is, the 
entire work upon the frame side plates 
of such an engine up to the delivery of 
the plate for the assembling—requires a 
time of about seven days. Such a plate is 
9200 millimeters (30 feet) long, 1200 
millimeters (47'4 inches) high and 15 
millimeters (0.59 inch) thick. When 
taking in hand at the same time about 
25 or 30 similar frames, there is required 
for machining a complete frame in the 
above described multiple manner, includ- 
ing also the erection and assemblage with 
all other parts, such as cross connections 
and brackets, up to the putting of the 
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Fic. 8. DETAILS OF DRIVING-BOxX HOUSING 
OR PEDESTAI 
boiler on the frame and mounting the 


cylinder, a period of about three weeks. 


Fig. 5 shows a nearly completed fire- 
box. The staybolts connecting the inner 
and outer sheets are threaded their 


whole length or only at the ends, as the 
The sheets are tapped by 
pneumatic drilling machines. The ends 
of the bolts are afterward riveted with 
a pneumatic hammer. With such a pneu- 
matic tool about 40 staybolts per hour 
can be riveted, according to the softness 
of the material. 

The completed firebox is then joined to 


case may be. 





Fic. 10. 


MILLING OuT Driv:NGc-Box HousINGS 
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Fig. 


Fic. 9. MILLING 
the longitudinal shell and then the whole 
boiler, with all its principal parts, is 
loosely fastened together as in Fig. 6. 


This shows the final riveting; the boileris 
accurately alined and tested, in order to 
obviate any work after the final riveting. 
The boiler is mounted on the frame, and 
installation of the other locomotive parts 
begins. 

Beside the larger parts of a locomotive, 
frame and boiler, come the smaller de- 
tails whose interchangeability plays a 
prominent role and is specially signifi- 
cant. It is highly desirable that locomo- 
tive parts subject to constant wear be in- 
terchangeable. This enables an import- 
ant saving through permitting users to 
carry a smaller reserve stock, entirely 
apart from the fact that, when necessary, 
a fitting can be taken from one locomo- 
tive and put on another of the same type. 
As an example, is chosen only the ma- 











DRIVING-BOX 





HOUSINGS 


journal-box housing (or 
These housings, 
must be 


chining of the 
pedestal), as in Fig. 7. 
which are made 
machined all over up to the oil chamber 
e, which is left rough. They are first, 
without previous laying out, faced off on 
a planer in order to give 


of cast steel, 


the sides a in 
a surface as a base for the various op- 
erations following. Then a lot of 8 or 10 
pieces are simultaneously planed on the 
opposite side. 

In a similar manner the machining of 
the lateral guides 6 is performed. In 
preparing for this operation a lot of 
pieces are clamped in a row against long 
cast-iron angle irons or prisms and ma- 
chined as shown in Fig. 8. 

The rough-planed pieces are then tak- 
en to the milling machine and there fin- 
ished with a gang cutter. 
for example, the finishing 
rough-planed lateral guides, in which op- 


Fig. 9 shows, 


work on the 





END MILL 


11. USING THE 
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eration the finishing is performed with a 
form cutter in a single cut. Previous 
laying out is unnecessary for the opera- 
tions that have been mentioned. The 
workman needs only a steel measure or 
a simple plate gage. 

An accurate plate templet is first used 
to scribe for the inside work on the faces 
d on the two end pieces. 

Milling out the inner surfaces is done 
in multiple upon a special machine shown 


in Fig. 10. There are first used upon the 
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inside surfaces the cutters which com- 
plete the interior at a single cut. In 
order to produce the upper corner shape 
of the inside surfaces, a special formed 
cutter is used on the same machine which 
completes inside machining with a single 
cut right and left. Without clamping the 
work, the slabbing cutter is replaced on 
the same machine by an ordinary end 
mill, as shown in Fig. 11, which first ma- 
chines the upper faces c and after re- 
versal of the work the lower faces c 
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The cutters on this machine are 80 
to 100 millimeters (3.15 to 3.94 inches) 
in diarneter, and work at a cutting speed 
of 8 meters (26'~ feet) per minute. 

The chucking and complete machining 
of 10 such housings with dimensions as 
given in Fig. 7, for the C1 tender loco- 
motive mentioned in this article, up to 
completion of the detail operations and 
readiness of the pieces for fitting in due 
course as outlined, require a working 
time of about 90 hours. 








Boring Holes in Hopper Rings 


Rather a novel way of boring beveled 
holes in the hopper ring of a blast fur- 
nace has been adopted at one of the 
machine shops of the Pittsburg district. 
The last ring bored had three flanges. It 


was 15 feet 10 inches in diameter, 23 
inches high, 2 inches thick, and 
weighed 17,200 pounds. It had to be 


machined all over, and spot faced on the 


back. On two of the flanges there were 
56 holes, respectively, but as these 
flanges lay in a horizontal plane there 
was no difficulty encountered in doing 
this work on a Prentice 6-foot semi- 
radial drill press. The machining and 
spot facing was readily done on a 10x 


16-foot Betts extension boring mill. 
Difficulty was met with, however, when 
it came to boring the holes of the upper 
flange. There were 172 1%,-inch holes 
to be bored in this flange, arranged in 
one of which had 86 
The trouble from the fact 
that the flange extended out from the 
main body of the work at an angle of 
40) degrees and the holes to be bored had 
to be at right-angles to the flange. 
It was possible to do this work 
Prentice 6-foot semi-radial drill 
but by so doing it would necessitate the 
constant use of the shop’s electric travel- 
ing crane until the completion of the 
work, and thus practically the whole shop 
would be tied up. Two hours would be 
consumed in originally setting up the 
casting, 15 minutes in moving the cast- 
changing holes and 10 minutes 
One man and two 


two circles, each 


holes. came 


on a 
press, 


ing when 


in boring each hole. 
helpers would be required to do the work 
and, consequently, a total of 73 hours 
would be consumed. 

The main objection, the 
standard method of doing this work was 
the fact that the holes could not 
be accurately bored; that no matter how 
careful the might be, it was 
practically impossible to bore. all of these 


however, to 


due to 


workmen 


holes true. 


A Barnes 30-inch upright drill press 
was set up over a 10x16-foot Betts ex- 
tension mill and by the combined opera- 


tion of these two machines all the objec- 
tions detailed above were overcome. The 
the machines were set 


manner in which 


By Albert E. White 








Combining a 30-1nch drill 


press with a 10x16-joot extension 


mill for drilling and counter 
boring 172 11-inch holes im a 


flange of a hopper ring that was 

beveled at an angle of 40 degrees, 
/ 

the holes being in two circles and 


staggered 




















up and the way in which the boring was 
done is shown in Figs. 1 and 2. 

The shop was not tied up because of 
the of the use of the crane. The 
time consumed in boring the holes was 
reduced from 73 hours to 41 hours, 
as the casting was moved from hole to 


loss 
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Fic. 2. 


hole in less than a minute, and 
this, according to the previous method, 
would have consumed about 15 minutes. 
But best and most important of all was 
the fact that each and every hole was 
bored at right-angles to the flange, and 
was absolutely true and in correct aline- 
ment to the rest. 








Indifference lL.oses Trade 








Writing in regard to the indifference 
of certain American manufacturers to 
possible markets for their goods in Sibe- 
ria, Consul Maynard, of Vladi- 
vostok, says: 

There is undoubtedly a large field in 
eastern Siberia for mining and logging 
machinery, such as is manufactured in 
America, but it is likewise certain that a 
serious effort must be made to get the 
business; it is the indifference of certain 
American firms that enables competitors 
tec capture the market. Firms like the 
International Harvester Company. realiz- 
ing that their product is superior, al- 
though in many more expensive 
than similar articles manufactured in 
European Russia and other countries of 
Europe, have clearly shown that they can 
successfully compete, due to the fact that 
they enter the foreign field, demonstrate 


Lester 


cases 


with their machines when necessary, 
establish central supply stations, place 


competent and energetic men in charge 
of their offices, extend credits with good 
security to protect them, follow up possi- 
bilities of new business, and, in fact, 
make every possible and reasonable effort 
to introduce their goods. It is unfortun- 
ate that other large concerns should show 
so much apathy and indifference, as a 
serious effort on their part would reap a 
rich reward. 

A representative of the Moline 
Company will soon be in Vladivostok on 
a tour of this district, and I have no doubt 
the company will make the necessary se- 
rious effort to introduce its plows into 
eastern Siberia. I feel sure of its suc- 
cess, as would be the case with other 
large concerns making an article that is 
in demand here, if they put forth the 
proper effort.—Consular Report. 


Plow 
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The Predecessors of Watt’s Engine 


Most educated persons and probably 
very many engineers would, if asked who 
James Watt was, reply at once that he 
was the inventor of the steam engine, and 
while this is in a sense the truth, it is not 
the whole truth, because Watt commenced 
as the improver of an existing apparatus 

to wit, the atmospheric engine of 
Thomas Newcomen. 

In this article I propose to give the 
salient points in the history of this re- 
markable engine, which did yeoman ser- 
vice for more than 50 years, and leave 
the subject at the stage when Watt’s at- 
tention was drawn to it and when he be- 
gan his improvements. 

The genesis of an invention is always 
interesting, but of this, the most momen- 
tous discovery of its age and the ultimate 
source of the material progress of the 
last two centuries, it must be regretfully 
owned that very little is known. All that 
can with certainty be said is that in 1719) 
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Fic. 1. DENIS PAPIN’s ENGINE—1690 
or i712 the Newcomen engine was in 


actual operation. 


THE WorRK OF PAPIN AND SAVERY 


For quite 50 years, scientific and prac- 
tical men, notable among them Denis 
Papin and Thomas Savery, had been en- 
gaged in trying to turn to practical ac- 
count the discovery of Evangelista Torri- 
celli that the atmosphere had weight, a 
fact that he had deduced from his obser- 


vations of the hight that mercury will 
Stand in a barometer tube. Then was 


given for the first time the true reason 
why water follows the bucket of a suction 
pump. It was not a great step from this 
to imagine that if one could remove the 
fressure of the atmosphere from under 
the bucket, the pressure of the air on the 


By H. W. Dickinson 








A birdseye VIEW o} the 
toilsome progress oj tnven- 


tion two centuries ago. 




















upper side would force the bucket down 
and, by attaching a cord to the bucket, 
lift a weight. 

Papin got so far in 1690 as to scheme 
a closed vessel! or cylinder with a piston, 
in which was a nonreturn valve, as shown 
in Fig. 1. A little water on the bottoin 
of the cylinder was boiled and when the 
steam had forced out the air through this 























ENGINE— 1698 


THOMAS SAVERY’S 


Fic. 2. 


valve, and when the cylinder had cooled 
again, the piston would descend when the 
catch was released. But he was unable 
to devise means for repeating the motion 
even had it not been altogether tuo slow. 

Savery went on another track. His ap- 
paratus had a boiler with a hand-con- 
trolled valve admitting steam to a receiv- 
er provided with and head valves. 
By external condensation of the 
by a stream of water outside, he could 
draw water from a depth of about 20 
feet, and then shutting off the condens- 


foot 


steam 


ing water force it to a _ hight de- 
pending on the steam pressure, all 
as shown in Fig. 2. The necessity 
for this pressure was a fatal de- 
fect in the then state of the mechanic 


arts, for no means of construction which 


would stand more than a very moderate 
pressure were known; it had to be a 
plumber’s job, in fact. However, Savery 
managed in 1698 to get a patent for 14 
years for his engine; indeed, it was a 
master patent, so widely was it worded 
that is, “for raising of water and occa- 
sioning motion to all sort of millworks 
by the impellent force of fire.” He was 
granted a prolongation of his patent for 
21 vears, making 35 in all, so that it did 
not expire till 1733. The invention, for 
the reason given, met with but scant suc- 
The curious in these matters will 
notice that this apparatus is practically 
identical in principle with that brough: 
out in 1872 by Cyrus H. Hall, and known 
as the pulsometer. 


cess. 


THE NEWCOMEN ENGINI 
And now Newcomen comes on the 
scene, for we are assured by a contem- 


porary writer that: “Mr. Newcomen was 
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Fic. 3. NEWCOMEN’S ENGINE—1712 

as early in his invention as Mr. Savery 
was in his,” but the latter being nearer 


to the court obtained a patent first. New- 
comen’s invention totally different 
from Savery’s, yet the latter’s claim fully 
covered it, and this accounts for the fact 
that Newcomen never did get a patent 
repeated statements to the contrary not- 
withstanding. The writer already quoted 
says that Newcomen was glad to come in 
as a partner of Savery. For about 12 
years, therefore, Newcomen, who was an 


was 


ironmonger, assisted by John Cawley or 
Calley, a glazier, was perfecting the in- 


vention at his home in Dartmouth, 
Devon. 

In its essentials the plant, shown in 
Fig. 3. consisted of a boiler, after the 
stvle of a brewing copper, above 





480 
which was a_ thin’ brass’- cylinder 
provided with a _ piston attached by 


a chain to one end of a_ beam 
or gigantic pump handle, from the other 
end of which hung the buckets and pump 
rods that balanced the piston. Steam 
just above atmospheric pressure was in- 
troduced into the cylinder, and when the 
piston had got nearly to the top of its 
stroke a jet of water was turned on in- 
side the cylinder, the steam was con- 
densed and the atmosphere ferced down 
the piston, thus raising the pump buck- 
et. The grand feature of this invention 
was that no matter from what depth wa- 
ter was to be raised, steam at atmospheric 
pressure only was required. 

far combination of 
elements, but success would 
have resulted from it without two other 
beautiful and The 
first was a valve gear which opened and 


So this was a 


known not 


original inventions. 
shut the steam and injection valves at the 
right moments; the second was a “snift- 
ing” valve whereby the injection water 
and the condensed steam, together with 
the small amount of entrained air, were 
removed from the cylinder. This 
valve gear was the first invention in the 
world’s history by which a _ nonliving 
agent had been schemed to repeat its own 
automatically an_ indefinite 
number of times—in its results surely 
a most pregnant discovery. Neverthe- 
less, it seems to have excited the atten- 


operations 
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engine is an engraving, dated 1719, of an 
engine erected in 1712. It is not quite cer- 
tain, however, that the engine shown was 
the first to be erected, because proposals 
were made in 1710-1711 to put down an 
engine at Griff, in Warwickshire. Even 
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THE HUMPHREY PoTTER Story A MyTH 


It is said that Newcomen at first con- 
densed like Savery, by water on the out- 
side, and that the jet was only found out 
by the accident of a leaky piston. To 
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ELEVATION OF NEWCOMEN ENGINE SHOWN IN FIG. 4 WITH INDICATOR 


CarDs TAKEN JuNE 20, 1901 











Fic. 4. A NEwCOMEN ENGINE 


tion of the scientific men of the day ver 
lirtle 

From contemporary prints and pub- 
lished notices we are able to piece to- 
gether with probability 
the subsequent career of this invention. 
The earliest known representation of the 


some show of 














THAT IS STILL Doinc DuTY 


if not at once acted upon, they were soon 
after, because an engine was in exist- 
ence at Griff a few years later. Difficul- 
ties were encountered in the construction 
and working of these pioneer engines, but 
these were overcome by skilled mechan- 
ics from Birmingham. 


understand this it should be remarked 
that water was used on the top of the pis- 
ton as packing—another ingenious idea. 

We are assured by Dr. J. T. Desagul- 
iers in his “Experimental Philosophy” that 
the self-acting valve gear was schemed 
by a boy named Humphrey Potter be- 
cause he wanted to be released from 
turning the cocks by hand so he could go 
and play—a most improbable tale. Sev- 
eral individuals of the name of Potter 
appear in connection with the Newcomen 
engine during the subsequent 15 years 
of its existence; indeed one 
went as far afield as Kdonigsberg, 
in Hungary, to erect an_ engine, 
and was there believed to be _ the 
inventor of it. No doubt one of these 
engineers added an improvement, and 
hence the story. 

The snifting valve was a neat way of 
overcoming “‘wind logging.”’ From the bot- 
tom of the cylinder an eduction pipe led 
to a cistern of water where the end was 
closed by a poppet valve. When steam 
entered the cylinder the condensed water 
ran out by gravity and the air followed 
through this valve, giving rise to the noise 
which gave it its name. 

SIZE AND Cost OF THE OLD ENGINES 

A rough idea may be formed of the 
Space necessary at this period to develop 
a given power when it is noticed that the 
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engine shown in the above mentioned en- 
graving had a cylinder 21 inches in dia- 
meter by 7 feet stroke and from the quan- 
tity of water raised was of 5'. effective 
horsepower. The cost, too, enor- 
mous. For an engine not much larger 
than this, built in 1725 in Scotland, the 
cylinder alone cost £250, and the total 
expense, excluding the engine house and 
pit work, exceeded £1000. As this must 
be multiplied by 3 or 4 to obtain the value 
at the present day, it will be seen that it 
was no light undertaking to erect an en- 
gine in the year of grace 1725. The 
engine met a long-felt want, so that, not- 
withstanding all this, it was adopted at 
colleries up and down the country, to 
such an extent that when the celebrated 
engineer John Smeaton turned his at- 
tention to the subject he found, in 1769, 


was 
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ne less than 57 engines, one with a cyl- 
inder as 
inuseinthe Newcastle district alone. 


inches diameter, 
The 
average duty of these engines was 5.6 


large as 75 


millions of pounds of water raised | 
foot high by the expenditure of 1 bushel 
(84 pounds) of coal. By judicious pro- 
portion and better workmanship Smeaton 
obtained a duty of 9 The 


most celebrated engine of his construc- 


millions. 


tion was that at Chacewater in Cornwall, 
completed in 1775. By that time, how- 
ever, Watt, in partnership with Boulton, 
had begun his im- 
proved engine and as it would “fork” as 
much water as the atmospheric engine 
with about one-third of the consumption 
of fuel, the doom of the latter was sealed. 

It did not go under without a struggle 


the construction of 


+8 | 


for, at the pit meuth where coal is cheap, 
these engines long survived. Indeed one 
is actually at work at the present day 
at a colliery near Rutherglen in Scotland, 
and shown in Figs. 4 and 5, for the latter 
ot which I am indebted to the Proceedings 
Institution of Mechanical En- 
gineers. It is a rotative engine and from 
the illustrations it will be noticed that 
the wooden beam has been replaced by 
one of and the flexible 
to the piston by a piston rod and parallel 
As one would expect, the bean 
was the weakest part of the engine. 

The long life of these veterans is in 
marked contrast to the engines of today, 
which find their way to the scrap heap 
before they have had a chance to be 
venerable. 


of the 


iron, connection 


motion. 


come 








Some § 


Our first objective point in Céln (0) 
Cologne) was the office and show rooms 
of Alfred H. Schiitte. These are the 
main offices of the firm, splendidly fitted 
up in a group of buildings on one of the 
principal thoroughfares. The show 
rooms are divided in sections, each for a 
distinct type of machine or product. In 
the basement is a demonstration machine 
shop where any machine tool can be put 
under belt at once to demonstrate its ca- 
pabilities to a prospective customer. Any 
one acquainted with American machine 
tools would feel at home under such sur- 
roundings. 

An interesting office room was the one 
where catalogs are translated. And here 
it is not only necessary to see that an 
accurate translation be made, but it is 
likewise necessary to know that the data 
printed are accurate. For instance, if a 
German catalog states that the return 
ratio of a planer is 1 to 3, it is essential 
that it is 1 to 3 and not something else. 


MASCHINENFABRIK RHENANIA 


Just outside of the fortified wall that 


surrounds Coln is the Maschinenfabrik 
Rhenania, notable for high-class gear 
cutting. 


The shop buildings are new, with ex- 
cellent overhead light and have a finely 
equipped suite of offices. Here gears ot 
all sizes are cut and hobbing and thread- 
milling machines built. An interesting 
job was noticed in milling bevel-gear 
blanks with a formed cutter in a gear 
hobber—a circular milling operation. 

Across the Rhein is the large plant of 
Gasmotorenfabrik Deutz. 

In passing it is of interest to mention 
that a new bridge is under construction 
over the Rhein, being built around the 
old bridge. As a section of the new 
bridge is completed the steelwork of the 


ops in Cologne 
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Vlired H. Schutte, 
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other internal combustion motors. 
1 modern shop jor heavy tools 

such as presses, Shears and cranes 

used tn structural steel work 




















old bridge is cut away with the oxygen- 
hydrogen blowpipe, and the 
lowered to boats waiting in the river be- 
low for transporting away. 


pieces are 


GASMOTORENFABRIK DEUTZ 


We were shown over the Gasmotoren- 
fabrik by the chief engineer. Small gas 
engines, Diesel oil engines and kerosene 
engines are the principal output. Here tn 
1902 the first large four-cycle 
double-acting gas engine was developed 
It is still to be seen in the shop power 
station, and is run as occasion demands. 

An interesting type of engine is a six- 
cylinder benzol engine, 100 horsepower 
rating, used as an isolated plant for driv- 
The use being to 


size 


ing a passenger coach. 


run the coach by its own power over a 
short branch line or from a= small 
Station to an important one where the 
coach can be cut into a regular steam 
train. 


Manufacturing operations are highly 
developed. A special machine was noted 
for boring the cylinder, main bearings 
and cam-shaft bearings, simultaneously, 
of gas-engine frames. Universal work 
holders or vises, system Sulzer, are much 
used and apparently to excellent advan- 
tage. By their use a frame for a small 
gas engine, or a cylinder for a largersize. 


or a crank shaft, can be set up under e@ 
drilling machine and all of the drilling 
and boring done at a single setting. The 
holders are truly universal so that a hole 
can be drilled at any place and at any 
angle by merely swinging the piece into 
position by the movements of the parts 
of the holder. The larger sizes of these 
holders are motor operated. 


HANIEL AND LUEG 
Some 2000 men are employed in these 
works, which are divided into machine 
shops, iron foundry, hydraulic-forging 
plant, steel works, forge and hammer 


works and cast-pipe foundry. 

A large variety of heavy machines is 
made: Large gas engines, steam-hydraulic 
forging presses, centrifugal pumps, hy 
draulic riveters, steam engines, blowing 
Besides there 
is a large business in iron and steel cast- 
ings and cast pipe. 

A walk through the plant 
most interesting pipe foundry, with sev- 
eral pits, and an adjacent finishing shop. 

In the iron foundry were several molds 
for large turbine castings in 
Stages of completion. The molds are 
either baked in ovens, or are skin-dried 
by air blown through coke-fired 

In the steel foundry an immense cross- 
head for a 10,000-ton forging press was 
just being cleaned. Another shop held 
the rods for this press, which will be the 
largest of the type made by the 
firm. 

The machine shops showed a great deal 
of heavy work in process, gas-engine 
shafts, turbine cylinders, hydraulic-press 
rods, a steamship rudder and a 
1000-horsepower engine connecting rod. 
the latter cut out of a solid forging. 


engines, rolling mills, etc. 


showed a 


various 


stoves. 


ever 


post 


BECHMAN & KEETMAN 


Perhaps the most modern machine 





482 
shop in the vicinity of Diisseldorf is that 
& Keetman, at Duisburg. 
The product is heavy tools, such as 
presses, shears, cranes and_ structural- 
steel work. The buildings are very at- 
tractive in design, light, sanitary and up 
to date. 

In the shop some very large cut-steel 
pinions were noticed; one about 74 
inches in diameter, 60-inch face, 7 inches 
circular pitch, with staggered teeth. 

Among the modern machine tools in 
the equipment was seen a slotter with a 
reversing motor and a very large planer, 
also fitted with a reversing motor. 

Some 1500 men are employed and 60 
to 70 apprentices. The firm has _ set 
apart one floor of the building, directly 
connected with one of the machine shops, 
for school purposes and members of the 
Here 


of Bechman 


engineering staff act as teachers. 
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the to go to 


school 
week. 


apprentices are required 
a certain number of hours per 


SCHIESS- WERKZEUG-MASCHINEN- 
FABRIK A. G. 


ERNST 


One always thinks of the firm of Ernst 
Schiess as the builder of very large ma- 
chine tools. This impression was hight- 
ened when we walked into the machine 
shop of this firm and saw a huge lathe 
headstock casting slung up by two cranes 
and being wenghed. The weight was 40,000 
kilograms (40 long tons). The lathe for 
which it is intended will weigh, when 
finished, some 350 tons. 

It is interesting to note in connection 
with this firm that has grown from a 
inodest beginning in 1866 to a plant now 
employing 1000 men, that the original 
founder, Dr. Ing. Ernst Schiess, is still 
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active in the management, being the pres- 
ent chairman of the board of directors. 


DE Fries & Cig., A. G. 


Across the river from _ Diisseldorf 
is Ober Cassel, and here we visited the 
works of de Fries & Cie., builders of 
machine tools, among others, the Ajax 
forging machine, under an agreement 
with Ajax Manufacturing Company, of 
Cleveland, Ohio. 

Lathes, boring mills, milling machines, 
etc., are produced. One machine that 
needs especial mention is a_ vertical- 
spindle spline milling machine, made in 
three sizes. For narrow keyways and 
slots a two-lipped cutter is used; for 
wide slots a three-lipped cutter has been 
developed. The machine has found a 
wide field of usefulness. 








The Emp! 


The law which recently became effec- 
tive in the State of New York materially 
changes the status of industrial accidents. 
We quote from a letter of Frank E. Law, 
actuary of the Fidelity & Casualty Com- 
pany of New York, to the New York 
Times. 

The liability of employers is increased 
in two ways. In the first place, the fellow- 
ind assumption of risk defenses 
destroyed and the 
negli- 


servant 
have been practically 
burden of proof of 
gence has been put upon the employer. 
This radical change in the law affects all 
empiovers. In the second place, in cer- 
tain employments determined to be es- 
pecially dangerous the employer becomes 
liable to pay to an injured workman, or 
if the workman is killed then to his de- 
pendents, compensation whether the in- 
the fault of the em- 


contributory 


was caused by 


jury 
ployer or the fault of the workman. Hith- 
erto it has been necessary to show that 
the emplover was at fault in order to 
recover damages. No recovery could be 
had under other circumstances. As the 
law has stood heretofore, but one work- 
man in eight recovered anything; under 


the new law all, or nearly all, 


injured in the employments named in the 
Employ- 


workmen 


} 


law will receive compensation. 
ees are not compelled to accept the com- 


pensation provided. They may, if they 
choose, sue under the common law and 
the employers’ liability statutes instead. 
Owing to the preservation of this right 
of action and to the lack of clearness in 
the law as to just what employments are 


covered, much litigation is likely to result. 


There is an impression that litigation 


eventually be much diminished as 

a result of the new laws. This is very 
doubtful. Human nature will remain the 
nd many injured workmen will be 
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The new law in New 
York and tts ejject as pownt- 
ed out by the Actuary oj a 
Liabthty Insurance Com- 
pany. 

His proposal to end all 
litigation of this kind. 




















tempted by the possible large recoveries 
under the common law and employers’ 
lability statutes, and casting aside tne 
smaller though certain compensation, will 
elect to take a chance and sue for dam- 
The purpose of the law will thus 
Since the employee 


ages. 
largely be defeated. 
retains the right to choose his remedy, 
the “ambulance chaser” will have as 
fruitful a field of operation as ever. 

As a matter of fact, the liability in- 
surance companies have never made any 
money on their business. The rates have 
never been equal to the losses and ex- 
penses, and have never kept pace with 
the increased liability of employers. In 
life insurance and fire insurance, the con- 
ditions surrounding risks have constantly 
grown better, owing to improved sanita- 
tion and greater medical skill in the one 


case and improved construction and 
equipment of buildings and better fire 
departments in the other. The liability 


insurance companies have sought to im- 
prove the risks they insured by inspec- 
tions and instructing employers how to 
prevent accidents, but the improvements 
so effected have been more than offset 
by the greater liabilities imposed by law 


on employers. What money the liability 


insurance companies have made has been 


oyers’ Liability Law 


made from other branches of their busi- 
ness. The buying of lawsuits, which is 
what liability insurance is, has not 
proved remunerative to the companies. 

It is the fighting of what are held 
under the law as unjust claims that 
makes so much litigation and so much 
expense. The waste is due to the system 
instituted by the community, and not to 
the companies. It would be far better 
to cut off entirely from employees any 
rights of action under the common law 
and employers’ liability statutes and give 
in lieu thereof adequate benefits under 
a workmen’s compensation law. Such an 
arrangement would probably put a stop 
almost completely to litigation and the 
great waste consequent upon it. But 
there are constitutional difficulties that 
probably could not be overcome. 

[If there has been no money made in 
liability insurance, and Mr. Lawshould be 
in a position to know, then the whole sys- 
tem certainly needs changing. For we 
are told by what seems to be good author- 
ity that less than 30 per cent. of the 
premiums of about $30,000,000 reach the 
injured employee. A direct loss of 70 per 
cent. between the employer and the one 
who should receive it, shows a very in- 
efficient system. 

The injustice of the old way is shown 
in the fact that only one injured work- 
man in eight received anything, while he 
received the 30 per cent. of the whole 
cost to employers. The other 70 per cent. 
would have helped the remaining seven 
who were unprovided for. 

Mr. Law’s suggestion in the last para- 
graph regarding cutting out all suits and 
Providing adequate compensation is 
worthy of careful consideration. Mutual 
insurance seems likely to result from the 
proposed increase in rates._-Ep.] 
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Automobile 


This article is one of a series of four 
dealing with current practice in automo- 
bile-engine proportions. During the past 
year the writers have spent considerable 
time collecting data which were furnished 
by some thirty of the best known auto- 
mobile-motor manufacturers in the United 
States, and the material included is the 
result of careful study and investigation 
of such data. It may be well to mention 
that this work was done at Sibley Col- 
lege, Cornell University, under the su- 
pervision of Professors Hirshfeld and 
Diederichs, professors of gas engineer- 
ing and experimental engineering re- 
spectively. 

Division I. RATING OF AUTOMOBILE 
ENGINES 
In preparing an average rating for 
automobile engines it was possible only to 
consider those of the four-cycle type. The 
formulas used were those adopted by the 
various engineering societies and auto- 
mobile associations as follows: 

Formula of the Association of Licensed 





Automobile Manufacturers, 
D ‘ 
H.P.: 0.4 D2N. 
Formula of the Royal Auto Club 


(British), 
H. P. = 0.405 D°N. 
Formula of the French Auto Club, 
H. P. — 0.45 D°N. 


In these formulas D — cylinder diam- 


eter in inches, and N — number of cyl- 
inders. 
Formula of the Royal Auto Club 
(Swedish), 
HP. D?SN “4 
15,240 


in which 

D — Cylinder diameter in inches; 
Stroke in inches; 

n = Revolutions per minute; 

N = Number of cylinders. 

Formula of the New York Motor Boat 
Association, 


~“ 


ANSn 


850 


H.P 


where 

A — Area of cylinder in square inches; 

N — Number of cylinders; 

S — Stroke in feet; 

n — Revolutions per minute. 

In order to compare these five form- 
ulas, they all must be reduced to the 
same form of equation, varying only in 
the constant. For example, consider the 
Association of Licensed Automobile Man- 
ufacturers’ formula, already given, which 
is based upon a piston speed of 1000 
feet per minute. In other words the 
revoluiions per minute of the motor (for 
normal rating) are assumed such that the 
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Engine Proportions—I 


By A. G. Kessler 
and G. W. Lewis 








A digest of some of the princi 


pal proportions oj cvel 


gasolene automobile motors, based 


jow 


upon the average practice of about 
thirty of the best known manuja 
turers in the United States. 
Where theory applies, the pres 
calculated 
back to the unit basis jrom pre 
For other parts 
proportions 


sures and stresses are 
vauing practice. 
the relations of th 
are expressed by equations jound 
by plotting 


dimensions, also determined jrom 


CUuUIVES oO] the related 


prevading practice. 




















piston speed will be 1000 feet per min- 


ute. 
Hence, piston speed — 1000 
2 X stroke in inches X R.P.M 
r , 
or 
6000 
R.P.M ——, 
stroke in inches 
or 


soo 


stroke an jeet 


Then the Association of Licensed Auto- 


mobile Manufacturers’ formula may be 
written 
a troke &n jeet 
H.P. 0.4 N D*)(R.P.M ( - ; —), 
soo 
or 


VD? S KX R.P.M 


1250 


H.P 


where symbols have the same meaning 
previously 

The remaining formulas, on the 
basis of a piston speed of 1000 feet per 
minute, reduce to the following forms: 


given. 
same 


Royal Auto Club (British) formula, 
VDeS RPM 
HP : ~ 
1235 
French Auto Club formula, 


VD?S xX R.P.M 
1112 


Roval Auto Club (Swedish) 


it’. 


formula, 


VD?S X R.P.M 
H.P. : 
| 70 
New York Motor Boat Association 
formula, 
y > >} 
WP. - VD?-SX RJ Me 


1O82 


any motor. 


in all of which the symbols have the fol- 
lowing meaning: 

D = Cylinder diameter in inches; 

N = Number of cylinders; 

S = Stroke in feet. 


It will now be seen that these five 
formulas differ only in the constants, and 
consequently an average of these con- 
stants should give an average formula 
for the rating of four-cycle automobile 
engines. 

Constant 
4. L. A. M 1250 
British 1235 
French 1112 
Swedish 1270 
Ff eS ee 1082 
Average LIS 


Therefore the average formula is 


VD-S PA 
WP ] x RPM 
11Sg 
The New York Motor Boat Association 


formula is used for rating marine, four- 
cycle engines, which, on the average, run 
at a much slower speed and therefore 
a much higher volumetric efficiency 
automobile consequently 

the comparatively low 

The the four 
mobile formula constants is 1216, so that 
the approximate average 
be taken as 1200, for these engines. 


have 
than 
giving 
shown 


engines, 
constant 
average of auto- 


constant may 


Substituting this in the general form- 
ula, 
1 sa 
WP Vi] > x RPM. 
I (x) 
for stroke in feet, 
or 
J) 4 ? 
yp. —ND?S x RPM. 
I4 400 


for stroke in inches. 

Reducing this equation to the original 
form of the 
Automobile Manufacturers’ 
have 


Association of Licensed 


formula, we 


: D*N 
H.P (1) 
2-4 
This is on the basis of 


1000 feet per minute. 


a piston speed of 


It may be of interest to note that 
ihe original Association of Licensed 
Automobile Manufacturers’ formula is 


the same as the average formula just 
obtained, although its derivation is totally 
different from the For 


ence in handling, 


above convenil- 


however, the constant 
in the equation as used at present has 
been changed to 2.5 

HORSEPOWER DETERM 


MAXIMUM NATION 


From the preceding the normal rated 
can be determined for 
What, then, is the overload 
capacity of such a motor, or what is the 


horsepower that it should 


horsepower 


maximum 


give 
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at a piston speed of 1000 feet per min- 
From the above average equation, 


ute Y 
VN D?S x R.P.M. 
H.P. —«_€--" : 


the normal rated horse-power may be de 
termined for any desired piston speed. 
For maximum horsepower 
VN D?*S <x RP.M. 
AK 
where K equals a constant to be deter- 
mined from practice. The diameter of 
cylinder, stroke, number of cylinders and 
maximum horsepower obtained at a pis- 
ton speed of 1000 feet per minute were 
from twenty-eight represen- 
and an average 


Max. H.P. 





determined 


tative American motors 


» Total - 
—_ * awe ac Total 


——— = 


P Total 


m 





Fic. 1. NORMA 


value of K found to satisfy this equation. 
This value of K equaled 1120. 
Therefore, on the basis of a_ piston 
speed of 1000 feet per minute, the maxi- 
mum horsepower that an average motor 
should give will be 


Max. H. P. 


ND? S XK R.P.M. 
1120 ; 





(2) 


The overload capacity on the basis of a 
piston speed of 1000 feet per minute can 
then be found by comparing results ob- 
tained from (1), the formula for aver- 
age normal rating, and (2), the formula 
for maximum rating, just developed. It 
will be found that a motor of average de- 
sign should have an overload capacity at 
1000 piston speed, of about 7 
per cent. over its rated horsepower. 


feet 


INFLUENCE OF VOLUMETRIC AND ME- 
CHANICAL EFFICIENCY ON RAT- 
ING OF AUTOMOBILE ENGINES 


The following data were taken from a 
of Franklin motor by 


Messrs. 


on a 
Evans. 


series tests 


Lay and 


Speed 
BHP 12.4 17.1 
A 14,450 14 
Volu eflicier hot r 63 
kK LO.S800 9400 
Mechat il eff 07 74 
A 7.200 7.000 


ri P| 


soo 


") 


The symbols in this table have the fol- 


lowing meaning: 
n-- Revolutions per minute; 
Brake horsepower; 


B.H.P. 
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K= Product (D°SNn) for one 
brake-horsepower output; 
K’ = Same as K, provided the vol- 
umetric efficiency were 100 
per cent.; 
K” — Same as K’, provided the me- 


chanical efficiency were 100 
per cent. also. 


From the preceding discussion on rat- 


ing, the following formula was devel- 
oped: 
D2-SNn 
B.H.P. : 
14,400 
where 
D — Cylinder diameter in inches; 
S — Stroke in inches; 
— 





[ t 


L PRESSURE OF PISTON ON CYLw¥NDER WALLS 




















Fic. 2. CUTTING AND FASTENING PISTON 
RINGS 
N — Number of cylinders; 
n = Revolutions per minute. 
The values of K in the above table 
were computed as follows: 
D?SNn 
B.H.P.= ———__, 
AK 
(see first value in table) 
10 X 4 X 4 X 700 
kK —— = 34.490. 
124 4,43 
t inche iimber of cvlinders i 
1ooo TOO 1.000 1.200 1.500 
21.4 12 2 16.8 21.4 23.2 
17.930 | 14,720 115,250 '14,370 16,560 
5 76 67 62 57 
OOO 11.200 10.200 S.S0O0 9 400 
7S 67 64 78 79 
7.400 100) 7.500 6,900 7.400 


for a volumetric efficiency of 75 per cent. 
(hot) and a mechanical efficiency of 67 
per cent. 

Then 





m 544? X 100 


for a volumetric efficiency of 


10,500, 


100 per 


cent. and a mechanical efficiency of 67 
per cent 
Also 
, 67 
K 10,800 X => 7,200, 
100 


for a volumetric efficiency of 100 per 
cent. and a mechanical efficiency of 100 
per cent. 

The average of all values of K” 
7200. In other words, for perfect filling 
of the cylinders (a volumetric efficiency 

100 per cent.), the value of K” 
D*S N n = 7200 for one indicated horse- 
power. 

Therefore, the quotient of K” by K 
is the product of the mechanical and vol- 
umetric efficiencies, and the constant K”’ 

7200 can be used in the following way. 

If either the volumetric or mechanical 
efficiency of any motor be known, the 
other unknown value can be determined 
thus: 

Assume the mechanical efficiency of a 
motor to have been found 80 per cent. 





- 7200 
Then the value of K — == 9000, 
0.30 
. . goo0o0 
and the volumetric efficiency K 
“ L >| 
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PROPORTIONS OF PISTON PIN 


where K — D°S Na, as taken from test 
data. 


Division II. GENERAL DATA 


In the preparation of this work it was 
found advisable to consider only four- 
cycle motors, and results therefore apply 
only to engines of this class. All equa- 
tions were determined in the following 
manner. Wherever it was considered de- 
sirable to obtain a relation between any 
two items, these items were plotted 
against each other on ordinary cross- 
section paper, and an average equa- 
tion of the resulting straight line, or 
curve, determined. 


WEIGHT OF ENGINE (COMPLETE) 


The weight of engine (comptete) was 
plotted against rated horsepower (Asso- 
ciation of Licensed Automobile Manu- 
facturers), and the following equa- 
tion determined. This is approximately 
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true for all motors of 5 brake horsepower 
and above, either of the two-, four- or 
six-cylinder type. 
We 11.55 X B.H.P. + 114 pounds, 
where 
We= Weight of engine 
plete) in pounds; 
B.H.P.= Rated Association of Li- 
censed Automobile Manu- 
facturers horsepower. 


(com- 





BORE 

The ratio of stroke to bore, for Amer- 
ican cars, is given by the following equa- 
tion: 


RATIO OF STROKE TO 


L 1.43 D 1.62 inches, 
where 

L = Stroke in inches, and 

D = Cylinder diameter in inches. 

The Motor Age for January 6, 1910, 
gives the following data relative to bore 
and stroke of 1910 motors on exhibition 
at the show of the Association of Licensed 


Automobile Manufacturers. 


ASSOCIATION OF LICENSED 
Average cost of cal 
Average bore; D, inches 
Average stroke, L, inches 
Average ratio of L to D 


The average ratio of stroke to bore of 
some sixty types of foreign engines was 
found to be 


J 3.1 D 6.8 inches, 
where 

L = Stroke in inches, and 

D= Cylinder diameter in inches. 

A comparison of American and foreign 
motors consequently shows that, for equal 
cylinder diameters, foreign motors have 
decidedly the longer stroke. 

CRANK TO CONNECTING-ROD 
LENGTH 


RATIO OF 


For the average case, the length of con- 
necting rod (from center of wrist, or 
piston pin, to center of crank pin) is 
given in terms of the crank length by the 
following equation: 

Lea 4.35 R, 
in which 
Leo Connecting-rod length, and 
R = Crank length in similar units. 


Division III. AUTOMOBILE-ENGINE PISTONS 


The automobile-engine piston (always 
of the so called “trunk” type) is required 
to perform two principal dynamic func- 
tions: First, it must transmit energy; 
second, it must take care of the normal 
thrust of the connecting rod, and in this 
capacity serves as a crosshead. 

The first of these items leads to calcu- 
lations for piston strength, and thé sec- 
ond to calculations for allowable normal 
bearing pressures. For convenience, the 
second item will be taken up first. 


PistON LENGTH 


The determination of piston length in- 
volves the consideration of the second 
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item mentioned above, namely, the piston 
acting as a crosshead. In this capacity 
it is necessary that the normal pressure 
per square inch of side projected area of 
piston should not exceed certain allow- 
able limits (to be determined later), thus 
decreasing friction to a minimum and 
making lubrication as easy as possible. 
The normal bearing pressure may be 
calculated thus (see Fig. 1): 


Leo — Connecting-rod length in 
inches; 
R = Crank length in inches; 
(Pm—total)— Maximum 
(maximum 
pressure per square 
inch Pm multiplied 
by area of piston face 
in square inches) ; 


piston thrust 
explosion 


Total normal pressure on 
(unit normal 
pressure Kp _ times 
projected piston area); 


(K p—total) 
piston 


MANUFACTURERS 


$1000 $2000 $2500 S4000 
3.75 t.17 1.2 1.7 
:.d to 1.6 5.06 
1.2 1.08 1.095 1.075 


D=Cylinder diameter in 
inches; 
Lp= Length of 
inches. 
The total normal bearing pressure (Kp 
— total) is equal, at its maximum, to a 
certain per cent, of the pressure in line 
of the piston, depending directly upon the 


piston in 


ratio of crank (R) to connecting-rod 
length (Leo). 

For Leo/R 4, the maximum value of 
(Kp— total) = 0.25 of the total pressure 
in line of the piston. 

For Leo/R 5, the maximum value of 
(Kp — total) = 0.20 of the total pressure 


in line of the piston. 

The piston generally receives its maxi- 
mum_ normal pressure when the crank is 
at right angles to the connecting rod, or 
approximately at midstroke, and at this 
point the cylinder pressure is equal! to 


perhaps less than half its maximum 
amount. Hence it is safe to assume that 
(K p — total) =a pproximatel yo.1 (Pm —total) 


Therefore 
p2 


(DK Lyx Kp)=(Kp — total) =0.1 Pro 


Then 
nw [)2 

0.1 Pn = 0.078 P»,D 

Dx Lp Lp 
From practice it has been found that the 
lengths of automobile-engine pistons vary 
with the cvlinder diameter according to 
the following equation: 
Lp 1.14 D anches 


; 


Kp- (a) 


where 
Lp Piston length in inches; 
D Cylinder diameter in inches. 


Then from this last equation the length 
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cyl- 
(a) 
any 


of piston can be determined for any 
inder diameter and from equation 
the value of Kp can be found for 
desired maximum explosion pressure, /’». 

For any cylinder diameter and for max- 
imum explosion pressures ranging from 
250 to 350 pounds per square inch, the 
maximum normal bearing pressures, as 
determined from equation (a), are found 
to run from 17 to 24 pounds per square 
inch of projected piston area. 


THICKNESS OF PisTON FAC! 


faces may be made flat or 
arched. Common practice leans toward 
the use of flat faces, though in some 
cases they may be arched slightly out- 
ward or inward. When webs are used, 
stretching across the piston face, the lat- 
ter is materially strengthened and stiff- 


Piston 


ened. Theoretically, piston faces can be 
made slightly thinner when arched or 
webbed than when flat or unwebbed. In 


automobile practice this difference, how- 
ever, perceptible. 

From practice the following equation 
gives the average thickness of piston face 
in terms of the cylinder diameter, for 
both webbed and unwebbed pistons. 


T pf 


is scarcely 


0.044 Danches 


where 

T pf Thickness piston face in inches, 

D = Cylinder diameter in inches. 

The approximate limits in thickness of 
piston faces range from '4 to '4 inch, 
the lower being set by the necessity of 
sound casting, and the upper by proper 
cooling requirements. 

To accurately calculate stresses in pis- 
ton faces is practically impossible. The 
common method so far seems to be to 
treat the piston face as a flat plate, fixed 
at the edges, and in this connection 
Bach’s flat plate formula would seem to 
be applicable. 

Bach’s formula is 

Pm 
T pf = 0.45 D 7" 
N Sp 
in which 
T pf — Thickness piston face in inches; 
D = Cylinder diameter in inches; 

Pm Maximum explosion pressure in 

pounds per square inch; 

Sb Maximum bending stress in pis- 
ton face in pounds per square 
inch. 

It will be seen that 
plosion pressures ranging from 
350 pounds per square inch, the resulting 
bending run from 25,000 to 
35.000 pounds per square inch 
known that cast iron cannot be 
to take any such load under regular 
working conditions and therefore this 
method must be out of the 
question. For plates as small, well sup- 
ported and rigid as automobile piston 
faces, it is consequently unfair to treat 
them as ordinary flat plates of larger di- 
and the following method of 


for maximum ex- 
250 to 


stresses 
It is well 
made 


of checking 


mensions, 
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checking, therefore, seems the only rea- 
sonable one to be followed. 

Consider the piston face a small plate 
subjected to the shearing action all 
around the inner circumference and 
loaded with the maximum total explosion 
load. 

Then 

s nr) 
wr Dj x T pf x Ss = Pm x “a 
where 
D;— Inner diameter piston 
inches; 
Thickness piston face in inches; 
in pounds per 


face in 


T pf 
Ss Shearing stress 
square inch; 
Pm— Maximum explosion pressure in 
pounds per square inch; 
D — Cylinder diameter in inches. 
From this equation the shearing stress 
can readily be calculated and gives re- 
sults which are more consistent than 
checks made in any other way. For max- 
imum explosion pressures ranging from 
250 to 350 pounds per square inch, the 
resulting shearing stresses are found to 
run from 1400 to 2400 pounds per square 
Teniperature stresses have been 
neglected here, as their accurate calcu- 
lation is a very doubtful matter. 


inch. 


PisTON WEBS 


Webs for automobile-engine pistons 
are commonly either 2 or 4 in number. 
When two are used they are generally 
placed in the plane of the wrist-pin, or 
When four are used, 
men- 


piston-pin, bosses. 
two are placed in the plane just 
tioned and the other two at right angles 
to these. From practice, the thickness of 
piston webs has been found to vary be- 
and '4 inch, with an average 
to 3/16 inch, for all cylinder 


tween « 
of from 


S1Zes. 


PISTON-BARREL THICKNESS 


The walls of automobile piston barrels 
are commonly made to taper slightly, 
from a point near the wrist-pin center 
line toward the open end. The thickness 
of barrel at the open end from 
3/32 to 3/16 inch, with a good average 


varies 


from to 5/32 inch, for all sizes of mo- 
tor pistons. 
The barrel thickness underneath the 


piston rings is slightly greater than that 
at the open end, varying between and 
inch, with an average of 3/16 inch for 


al! sizes of engines. 


PISTON RINGS 


engines 
eccentric. Plain 
would to manu- 
but would of necessity be heavier 
The refined design nec- 


for automobile 
made 


slightly 


Piston rings 

are, in general, 
rings cost less 
facture 
and more bulky 
essary in automobile practice consequent- 


ly warrants the use of the eccentric pis- 


ton ring. 
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OUTSIDE DIAMETER OF FINISHED RING 
BLANK 


The finished outside diameter of the 
hollow cylinder or ring blank from which 
the rings are cut has been found to be 


Doi 1.04 D inches, 
where 
Doi Outside diameter ring blank in 
inches; 
D Cylinder diameter in inches. 


CUTTING, FASTENING, NUMBER AND 
WIDTH OF PISTON RINGS 


The methods by which piston rings are 
commonly cut and fastened to the piston 
are shown in Fig. 2. 

The average number of piston rings 
used on all sizes of automobile pistons 
has been found to be four. Three rings 
are often used, and in some extreme 
cases five, but the latter number is quite 
uncommon. 

For all sizes of the 
width of ring at present in use is 
Ring widths vary between 3/16 and 5/16 
inch, but '4-inch rings are by far the 
most common for all cylinder diameters. 


average 
; inch. 


motors 


MAXIMUM THICKNESS OF ECCENTRIC PIs- 
TON RINGS 
The maximum thickness of eccentric 


piston rings is given in terms of the cy!- 
inder diameter by the following equation: 


(Ty — max.) 0.04 D +0.01 tnch, 
where 
(T;—max.)— Maximum thickness _ ec- 
centric piston rings in 
inches; 
D=—Cylinder diameter in 
inches. 


According to theory (see Unwin’s “Ma- 
chine Design,” Part II, page 251). in order 
te secure a constant unit stress in any 
section of the ring, and a constant unit 
bearing pressure around the circumfer- 
ence, the ring would have zero thickness 
at the cut and a maximum thickness op- 
posite the cut. This, of course, would not 
be practical. It has been found, how- 
ever, that, if eccentric rings be turned so 
that the thickness at the cut is 0.588 of 
the thickness opposite the cut (at the 
maximum section), the above conditions 
of bending stresses and bearing pressures 
are approximated for at least two-thirds 
of the circumference of the piston ring. 

From practice it has been found that 
for the average case 

(Ty 
and that (7, 


min.) == 0.627 (T+, max.) 


min.) varies between 0.57 


(Ty max.) and 0.8 (T max.) 

(T min.) Minimum thickness of 
ring, or thickness at 
the cut; 

(T; max.) Maximum thickness of 


ring, or thickness 
opposite the cut. 
from these results that 


min.) isprac- 


It is readily seen 
the smallest value of (7, 
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tically equal to the theoretical value 


given by Unwin. 
SPACING OF PISTON RINGS 


The average automobile piston has four 
piston rings uniformly spaced between 
the piston head (or closed end) and the 
edge of the wrist, or piston pin nearest 
the closed end of the piston. An extra 
large ring is sometimes used to act as a 
band around the piston, holding the pis- 
ton pin in place, the center line of the 
ring then coinciding with the center line 
of the wrist, or piston pin. Some few 
engines also use a small ring very close 
to the open end of the piston, which as- 
sists in the lubrication of the latter. 

The distance between edges of rings 
uniformly spaced varies between ' and 

inch, with an average of 3/16 inch 
for all sizes of motors. 

Where engine cylinders are counter- 
bored, the pistons generally are allowed 
to overtravel the counterbore to the cen- 
ter of the first piston ring, thus pre- 
venting the wearing of a shoulder at the 
end of the piston stroke. However, this 
is not always the case, as the first pis- 
ton ring may be placed as far away from 
the piston face as is deemed suitable to 
prevent its excessive heating, with con- 
sequent danger of gumming and sticking. 

In the average case (for all sizes of 
motors) the first ring is placed 3,16 inch 
from the piston face, with limits between 
5/32 and '4 inch. 


GROOVES FOR PISTON RINGS 


The depths of piston-ring grooves de- 
pend primarily upon the maximum thick- 
ness of piston rings to be used, and the 
is consequently 
maxi- 


value of groove depth 
stated here as a function of the 
mum ring thickness: 


Sa 0.75 (Tr — max.) + 0.0875 inch, 


where 
Sa— Depth of ring groove in 
inches; 
(Ty -max.)— Maximum thickness pis- 


ton ring in inches, 
The limits in depth of grooves may be 
taken between 5/32 and '4 inch. 

The width of the 
must be just enough to give the ring an 
easy fit. Commonly the width of groove 
is made 0.001 inch greater than the 
width of piston ring. 


piston-ring groove 


DIAMETRAL CLEARANCE ON PISTONS 


pistons are given 


their diam- 


Automobile-engine 
clearance in proportion to 
eters, the clearance at the closed end. or 
top, being greater than at the open end, 
or bottom, because the closed end is sub- 
jected to much higher temperatures than 
the open end, and consequently expands 
a greater amount. The two following 
equations give the clearance at the closed 
and open ends of the piston in terms of 
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D, the cylinder diameter in inches; that 
is, the amount by which piston diameter 
is less than cylinder diameter: 


Diametral clearance at closed end 
0.00174 D inches; 
Diametral clearance at open end 
0.001 D inches; 


WEIGHT OF AUTOMOBILE-ENGINE PISTONS 


For the average automobile-engine pis- 
ton, the weight may be found approxi- 
mately from the following equation: 


W p = 2.06 ID) — 4.43 pounds, 

in which 
W» = Weight of piston in pounds; 
D = Cylinder diameter in inches. 


Division IV. Wrist, ok PisTON PINS 


In order to decrease the weight of re- 
ciprocating parts, and at the same time 
increase the stiffness of wrist, or piston 
pins, the latter are commonly madce hol- 
low. Piston pins may be bored out, or 
they may be made of steel tubing, prop- 
erly hardened and finished. They must 
be designed with two objects in view: 
(1) with reference to strength, and 
with reference to allowable bearing pres- 


(2) 


sure, the latter being carefully consid- 
ered so as to facilitate lubrication, 


(1) DESIGN OF PISTON PIN FOR STRENGTH 
In the discussion which follows, the 
symbols used have the following mean- 
ing: 
Dy) Outside diameter piston pin, 
in inches; 
Dep Inside diameter piston pin, 


in inches; 
Bearing length of piston pin in 
inches; 
D — Cylinder diameter in inches; 
Pn ‘Maximum explosion 
in pounds per square inch 
of piston face; 
S» — Allowable fiber stress in 
fiber in pounds per square 


pressure 


outer 


inch; 

Kwp Maximum allowable bearing 
pressure in pounds per 
square inch of projected 


piston pin area; 
I = Moment of inertia of pin sec- 
tion; 
e — Distance to outer fiber 
diameter of piston pin. 
Then, considering the piston pin a beam 
supported at the inside ends of the piston 
bosses (or at points A and B, Fig. 3) and 
loaded at its center by the maximum ex- 
plosion load of the engine, the resulting 


half 


bending moment is 


) 
ee xX Lwy 
Vy 4 Sil 
4 a 
from which 
» Pm D2 Lin; 
Dwp J (b) 
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for solid pins, and 
2 Pm D? Lwp 
Sp —— (c) 
D u p 
also 
2 PmD Lwp- Dw, 
D' wy] — D* wpi 


for solid pins; 


S 


(cc) 
for hollow pins. 


(2) DESIGN OF PISTON PIN FOR BEARING 


PRESSURE 


The total exerted 
on the piston-pin the 
total maximum pressure exerted on the 
engine piston. 

It will be well to that in 
these cases, referring to piston pins, the 
maximum explosion pressure is consid- 
ered to occur when the piston is at the 
beginning of its stroke, or in the dead- 
is approximately 


maximum pressure 
bearing area is 


note here 


center position, which 


true, and accurate enough for these cal- 


culations. This being the case, the fol- 
lowing equations result: 
: P,.2#D 
Kup X Dup > 
4 
From which 
P,, 21D) 
Mwy (Gi 
tA Les 
and 
} Pma«wlD ( 
\ e) 
’ } D, pl p 


in which the 
previously given. 

From practice the following equations 
have been determined, relative to outside 


symbols are the same as 


and inside diameters of hollow piston 
pins: 

Dw) 0.34 1) 0.53 tnch 
and 

Dup 0.372 D inch 


in which the symbols are again the same. 
For the the bearing 
length of piston pins may be found from 


average case, 


Lewy 5 Duep inch 


where symbols are as before. 


PISTON-PIN BEARING PRES- 


BENDING 


MAXIMUM 


SURES STRESSES 


AND 


From the theoretical equations devel- 


oped above, and from the empirical equa- 


tions just determined, the maximum 
bending stresses and maximum bearing 
pressures can be found. 

On the basis of a maximum unit ex- 
plosion pressure of 250 pounds: Max- 
imum bending stresses (S)) run from 


23,000 to 29,000 pounds per square inch; 


maximum bearing pressures (Kyp) run 
from 1600 to 2000 pounds per square 
inca. 

On the basis of a maximum unit explo- 
sion pressure of 300 pounds: Maximum 
bending stresses (S») run from 26,000 


to 35,000 pounds per square inch; maxi- 
mum bearing pressures (Kwp) run from 
1900 to 2400 pounds per square inch. 
On the basis of a maximum unit ex- 
rlosion pressure of 350 pounds: Maxi- 
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mum bending stresses (S)) run from 
32,000 to 40,000 pounds per square inch; 
maximum bearing pressures (Kwp) run 


from 2200 to 2800 pounds per square 
inch. 
OVERALL LENGTH OF PISTON PINs 


Piston pins are made less In total 
length than the cylinder diameter, accord- 
ing to the following equation (for aver- 
age conditions) : 


L wi 0.95 D inch, 


in which 


Liwp Total piston-pin length in 
inches; 


D — Cylinder diameter in inches. 


POSITION OF PISTON PIN IN THE PISTON 


For the average case the distance from 
the piston the 
the piston pin Lp, 
length of piston. This ratio found 
to vary between 0.4 and 0.57 Ly», for 
different types of automobile-engine pis- 
tons. 


face to center line of 


0.5 where /» 


was 


PISTON-PIN BOSSES 


The length of piston-pin bosses de- 
pends entirely upon the bearing length 
of the wrist pin. This item has been 


given in terms of the piston-pin diameter, 
and the length of boss can therefore be 
readily calculated 

The diameter of the boss (outside) has 


been found for the average case to be 
Dw; 1.2 Dwp + 0.25 inch, 
where 
Diy Outside diameter piston-pin 
boss in inches; 
Dy Outside diameter piston pin in 
inches, 


PISTON-PIN WEIGHTS 


The weights of hollow wrist, or piston 
pins may be determined for average con- 
from the 


ditions following equation: 


Wouep 0.276 D — 0.65 pound, 

in which 
IVwp = Weight of hollow piston pin in 
pounds; 


D Cylinder diameter in inches. 








Strength of Chains 








reasonably accurate rule 
the 


follows: 


A handy 
for estimating 


and 
safe working strength 
of a chain is as 


Express the diameter of wire or bar out 


of which the links are made, in 16ths 
of an inch. Square this number and 
multiply it by 80, giving safe working 


load in pounds. 
Example: 
Chain links 
inch 8 sixteenths; 8 
5120 pounds safe 
proof test of 
pounds, or approximately | 
safe working load 


-inch wire 

64: 64 80 
The 
7500 
the 


made of 


working load 
-inch chain is 


times 





488 





4 


The data sheet, Fig. 1, gives data for 
commercial work in cutting 16-pitch cast- 
with ordinary carbon-steel 
cutters, and 
The gears 
made are 


iron gears 
cutters, high-speed 
with and without an air blast. 
cut when records were 
all gears that passed inspection and were 
put into use. The last gear of each group 
cut before sharpening the cutter was pre- 
served, also samples of chips from each 


steel 


these 


cut. 


will be noted that the use of the 
air blast adds materially to the rate of 
production, as will be seen by comparing 


the feed in inches per minute of Nos. | 


and 3, where a gain of nearly 70 per 
cent. is made when using the air blast 
with carbon cutters, and by comparing 
Nos. 2 and 4, where a gain of 40 per cent, 
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Data pertaining to two impor 
fant shop processes, in luding 
rates of speed and feed for cutting 
gears of steel and cast tron; and 
limits desirable in grinding vari 
of work to running, 
jorcing or shrinking jits. 


] 
OUS CLASSES 




















Institution 


*l’resented at joint meeting of 
of Mechanical Engineers and American So- 
ciety of Mechanical Engineers 

Chief draftsman, Brown & Sharpe Manu- 
facturing Companys 


The high-speed steel cutters with the 
air blast give an increase of production 


is made when using the air blast with 
high-speed cutters of almost 4 to 1 over the carbon cutters 
Ri hirs ORDINARY SPEED 
| 0. 00025 to 0.00075 - Stall 
j ' a " 0 00075 to 0.0015 Small 
ro 3 lias : . 0.0015 to 0.0025 Sima ll 
ro a : 0.0025 to 0.00385 Small 
r & ; = 0.0035 to 0.005 Small 
Ry I hits Higa Spreep, HEAVY PRESSURE AND RocKER SHAFTS. 
1 F 0 0005 to 0.001 Small 
] - : 0. O01 to 0.002 ~ ill 
| ‘ 1 + fh 0 002 to 0.008 Small 
To: po ketracae e 0.003 to 0.0045 Small 
lo 6 1 I 0.0045 to 0.0065 Small 
it) ’ dial 
SLIDING Fits 
| 0.00025 to 0.0005 Sma ll 
oO ‘ 
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ro ¢ : ‘ ’ 0.003 0 O.005 Srna ll 
“TA 4 I rs 
To Standard to 0.00025 Sma ll 
To Standard to 0.000 Small 
| ' Standard to 0. 00] Sra ll 
| . Standard to 0 OO1S ~ ill 
[ ‘ Standard to 0.002 Sra ll 
DRIVI hits 
| ‘ 0.0005 to 0.001 Large 
I t 0.001 to 0 002 Large 
| P 0.002 to 0.008 Large 
" ‘ 0.0083 to 0 OOo Large 
Vey ¢ ete 0.004 to 0.005 Large 
Foret hits 
0 00075 to 0.0015 Lal ree 
r , 0 OO15 to 0 0025 Large 
- Oo 0025 to 0.004 Large 
oO oof oO O06 Large 
| ‘ 0 O06 to Ooo | ¢ 
Firs For Stcn I s as Af RED Be Reap PAK \PAI 
" Stundard to 0 QO025 lLarae 
+ 0 OO025 TOO OOS Large 
+ O OO0O5 to O OQOOTS Large 
‘ 0 OOOTS to 0 VO! li 
: oO oOo »>0 OO1S Lares 
~ | ~ | Ila = . PHiekK A Less 
| OOO: to O OOO la 
' { wn ) i] Large 
' » Ol t 0 OO1LS Large 
| Oo oOo »O OO Lara 
' ‘ { Mw) >t) CM im 
| ~ “ Hla = “ \l Phi 
wy) o> OF 
Y ) ) 
; ow ) ( | 
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RINDING LIMITS OR CYLINDRICA PIECES 
{ ‘ , onditio <p ise hould alwavs 
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fodern Gear Cutting and Grinding’ 


without the air blast. In cutting cast- 
iron gears of coarser pitches the gain is 
in about the same proportion. Even un- 
der the fastest cuts the gear teeth show 
surprisingly little tendency to break out 
at the back, although cut without being 
supported. 

Fig. 3 shows the method of applying 
the air blast. A Sturtevant blower was 
used, the air being supplied from a tube 


1'4 inches diameter at a pressure of 
about 1 ounces per square inch, this 
being sufficient to cool the cutter and 


keep the chips cleared away. 


CUTTING STEEL GEARS 
The following records are of commer- 


cial work done in the gear department of 


the Brown & Sharpe Manufacturing 
Company. In the first example three 
finishing cutters were used in a gang, 


finishing three teeth at once. In the sec- 
ond, better results were obtained by using 
a stocking and finishing cutter together 
than by using two finishing cutters. The 
data for these examples are as follows: 

a Gears of castings, 70,000 
pounds tensile strength, 3 pitch, 5 inches 
face, 67 teeth; cutter, 6 inches diameter, 
1%, inches hole, 52 revolutions per min- 
81 feet surface speed per minute, 
2 9/16 inches feed per minute; feed, 
0.049 inch per revolution of cutters. 
The three cutters cut three gears in 67 
minutes each, without sharpening the 
cutters which were than in good condi- 
and could have cut gears 


steel 


ufe, 


tion several 
more. 

b Gears of steel castings, very hard, 
3 pitch, 5 inches face, 51 teeth; the cut- 
ters, 6 inches diameter, 134 inches hole, 
28.61 revolutions per minute, 45 feet 
surface speed per minute, 1 3/16 inches 
feed per minute; feed, 0.042 per revolu- 


tion of cutters; cutting time, 5 hours. 
Oi! was used as a lubricant. 

The roughing cutter used in the second 
example was a new design of stepped 
stocking cutter shown in Fig. 3. 

ROUGHING OUT GEAR TEETH 

The following record was made with 
the new design of stocking cutter in 
roughing out gear teeth: 

Gear blanks of machinery steel, 65- 


QOO pounds tensile strength, 4 inches 
cutter, 3-pitch 
inches 


inches face; 
stocking, 5 inches diameter, 1 


hole, 90 revolutions per minute, 124 feet 


diameter, 6 


cutting speed per minute, 7 inches feed 
per minute; feed, 0.078 inch per revolu- 
tion of cutter. Cut 15 teeth, 0.749 inch 
deep; total number of a0. 
Cutter in good condition 
Test made with old 


inches cut, 
at end of cut. 
7'2-horsepower 
ma- 
per cent, 


motor belted to countershaft of the 
Efficiency of motor, 78 


chine. 
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16 Pitch Cast Iron Gears, 


Strength. Cutter 2'2 Diameter, 1 


3, Face, 13,000 Lb. Tensile 





~ 
to 


Number 
Kind of Steel 
= for Cutter 
With or Without 
Air Blast 
Number of Gears 
Cut at once 


High 
Speed 


Carbon 


Without | Without 


tevolutions per Minute 
of Cutter 


Periphery Speed of Cutter 
in Feet per Minute 


Feed in Inches - 
per Minute 
Total Face of Gang | { 3 


Number of Teeth 
in Gear being Cut 


Cutting Time per 29 
Setting in Minutes 
Number of Teeth Cut 

before Resharpening Cutter 


+ — — +—— 











Fic. 1. EXAMPLES OF COMMERCIAL 


Gross horsepower used, 5.089. Net 


horsepower, 3.99 - 110 volts, 40 amperes. 


DATA, PLAIN AND 
GRINDING MACHINES 


GRINDING UNIVERSAL 

The examples of commercial grinding 
given in Fig. 4, illustrate what is being 
done under actual working conditions in 
commercial work on the variety of pieces 
indicated, which are of various materials 
and are both soft and hard. A reversal 
of the usual rule, where 
gained by having one man operate more 
than one machine, is shown in example 


economy is 


The limits given in 
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the table can be re- 











ON AUTOMATK 


Fic. 2. 


Air BLAST 











GEAR CUTTER 





‘ 
- ‘ id l ~ let ? 
Hole, 15 Teeth. 
i 
y 
t Y 
\ N 4 
3 H | j 1 
A = ~ 
r L/ = — = t= 
» igh : 
Carbon High H g —j'F 
Speed Speed | Plug to drive Work - 
T vhen Grinding eT . 
With With With — — ‘ = 
i = MM > | > 
y 
1 | 4 i x " , I 
| _ N 
180 340 340 = — — 
—— Nu r i t 
118 222 222 5 Mach. SteelMach Steel ~ 
-_ ateria Machinery , Case Case Cast Iron . 
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9 21 18 } 
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3 3 A punt Stock 21 mo tr : . 
Removed(in Dian Oe Pie me I mit 2 ols at 01 
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ee ee _ 7 ~ P a im - Va . 
GEAR CUTTING Fic. 4. EXAMPLES OF COMMERCIAL GRINDING 
6 where work is most economically pro- commended for use in the manufacture 
duced by having two men run one ma- of machine parts to produce satisfactory 
chine, that is, having one man operate commercial work. As there emphasized, 
the machine and a helper drive the work however. there must be individual con- 
on and off the arbor. All other data are’ sjderation in each particular case to de- 
based on one man to a machine. termine whether special conditions exist 
These pieces passed inspection within go as to require different limits from 
the limits given. The average loss from those given in the table. 
work of this class coming below the re- 
hs ais 6 e : Following such a table blindly may 
quired limit or being otherwise spoiled 
‘s | ; 1 ; lead to more unsatisfactory results than 
IS less than a) per cent. eos 
to have no table at all. It is intended 
GRINDING LIMITS to be used only in the manner above 


pointed out. 
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Etticiency ot Oil Tempering Furnaces 


An article describing the method of 
hardening and tempering gears at the 
Stevens-Durvyea factory, says: “It having 
been found by experience that the bath 
of hot oil with a thermometer to record 
the temperature is not reliable.” 

In all my experience in the hardening 
room, this is the first time I have heard 
that the oil tempering furnace could not 
be relied upon. Under certain conditions 
you may not get quite the results that 
you want, but with all things favorable, 
the oil tempering furnace is absolutely 
reliable. 

DETAILS REQUIRED ON FURNACS 

The furnace must be of first-class de- 
sign with the burners judiciously placed, 
so as to distribute the heat uniformly and 
keep the burners properly adjusted. Then 
the furnace heat up at about the 
same speed all the time. This is impor- 
tant, as sometmes the furnace runs faster 


will 


than at others. 

My experience has been that to draw 
the temper too fast reduces the toughness. 

The next thing of importanée is a ther- 
mometer that reads from 200 to 900 de- 
grees Fahrenheit. 

The next is the agitation of the 
This must be looked after if good results 


oil. 


are expected. 

Generally, oil tempering furnaces are 
so constructed that the heat is applied to 
the oil pot from the sides, bottom and 
Thus the oil that is nearest these 
first, the center 
somewhat cooler. In order to 
the oil must be agitated. 


ends. 
parts 
portion 


gets hot leaving 


overcome this, 


THE FURNACE USED 

is shown in the 
windlass arrange- 
connected to the frame of the fur- 
this a basket or frame C is 
The basket is a double 
full of -inch 


lower plate are 


furnace, which 


have a 


In my 
illustration, | 
ment 
nace. To 
hung by chains. 
plate arrangement 
The holes in the 
gered from the upper, so that nothing will 
drop into the pot. The shaft has a crank 
end D to raise and lower the basket, and 
and dog B to hold it in any 


holes. 


stag- 


a ratchet 
position. 

By means of this basket I agitate the 
oil by raising and quickly, 
two or three times 
German cylinder oil 
about 650 degrees Fahrenheit, is used in 
the Ameri- 
Two ther- 
one at A 


lowering it 
minutes. 
flashes at 


every few 


which 


the furnace, which is made by 
can Gas Furnace Company. 
mometers are used like the 
One of these is used continuously, and 
the other is kept for testing. A hinged 
door E covers the furnace. 

TEMPERING 


CoLor Versus Ol 


Sometimes gears are harder at one end 
than the other and thus one end should 
temper drawn 


have the more than the 


By George Coles 








The oil bath as compared 
with dry-heat tempering by 
color. Nec ssily o} agitat- 
ing the bath and its unt- 
jormity in tempering a 
multiplicity of preces. 

Kind oj jurnaces used. 




















ether. To accomplish this, draw the 
softest end to the right temperature. 
After reaching this temperature all over, 
by immersing in the oil, place the side 
of the gear that is tempered in the air 
above the oil, and the part that has to be 
drawn more in the oil. Have it in that 
position until the proper temperature is 
reached for that particular hardness. 

In this case the oil need not be agi- 
tated as it is all getting hotter with the 
same rapidity. It is necessary sometimes 
to dip in cold oil, the part that is tem- 











FURNACE 


Oi, TEMPERING 
percd to prevent the hot oil from drawing 
it any lower. 

Drawing to color is the old antiquated 
method, but a good job can be done that 
way at times. It is entirely out of the 
question, however, to temper 500 chisels 
or 500 taps or drills by color and have 
them all alike, but with the oil-tempering 
furnace the whole lot can be tempered 
absolutely alike, to say nothing about the 
difference in time of the two operations. 


OPERATION OF OIL BATH 


There is one thing in connection with 
cil-tempering furnaces on which our ex- 
perts on tempering are making a serious 
mistake. It is to get the furnace to the 
right tempereture and then immersing the 
work and wait until it gets to the right 


temperature again, and continuing this 
operation until through with the tem- 
pering. 


The proper way is to put the work in 
cold and bring both the furnace and the 
work up to the right temperature to- 
gether. If the work is to be boiled, put 
it into a cold boiler and bring it up to 212 
degrees Fahrenheit, then put it into the 
oil. 

Just think this over for a minute. 
Don’t you think that a tap that has been 
hardened and cooled and then put into 
oil that is 460 degrees Fahrenheit is sub- 
jected to a very great strain by this 
sudden change in temperature? The 
same applies to any piece of work that 
has thick and thin parts. These cannot 
be successfully drawn to color. 


UNIFORMITY OF TEMPERATURE 


In some cases it is necessary to have 
a piece of work considerably harder in 
some parts than in others, and this can 
be successfully done in the oil-tempering 
furnace. The work is drawn all over to 
the hardest temper, then the parts to be 
drawn lower are left in the oil, while the 
remainder of the piece is in the air. That 
can easily be done with the rachet and 
dog arrangement shown. 

Another objection to the color-temper- 
ing of gears is that every tooth must be 
polished. If, as in heating to harden, the 
piece must be turned and watched, in 
order to get an even heat, the same would 
have to be done in tempering, but with 
far greater care, and a man could do only 
one at atime. By the oil method several 
can be done at once and have them abso- 
lutely alike, the number of course de- 
pending on the Pieces and 
capacity of furnace. 


size of 








Finding the Defects in Warped 
Embossing Dies 








Those familiar with forming and em- 
bossing dies for thin sheet-metal goods, 
will no doubt have had trouble at one 
time or another with dies which have al- 
tered their shape through peening action 
or from the relieving of the internal 
Strains which permit the dies to warp, 
resulting in poor work. 

Sometimes it is difficult to locate the 
exact pesition and amount of this trouble. 
Some toolmakers prefer to use a surface 
plate and hight gage. While this method 
is good on some classes of work it is 
very tiresome, and on some types of dies 
takes up a great deal of time. The loca- 
tion and extent of a distortion can be 
found in a few minutes by this method: 
Take pieces of round solder wire and lay 
them across the bottom die at intervals of 
half an inch or less. Bring the upper die 


down. The wires will show the distortion 
which can readily be measured with a 
micrometer. 
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Two Railroad Shop Kinks 


Before rebabbitting crossheads it is 
necessary to melt off the old worn bab- 
bitt, and the following illustrations show 
how this is done in the shops of the Chi- 
cago & Northwestern railway at Clin- 
ton, Iowa. 

The crosshead to be treated is stood on 
end in the center of the melting stand 
at A, Fig. 1, which bears a strong resein- 
blance to an ordinary portable forge. 
There is a hole in the bottom of the up- 
per pan and above this is a round sup- 
porting plate, which can be seen in Fig. 
, on which the crossheads rest. This 
enables the melted babbit to run down 
through the center into the cast-iron pot 
below, which catches the metal so that it 
can be used over again. 

The arrangement of the crude oil and 
the air-pipe line is clearly shown in 
Fig. 1, which gives all necessary dimen- 
sions, so that anyone who desires can 
easily make up an outfit of this kind. 

Figs. 2 and 3 show the burner and the 
hood. The burner is made of a solid 
piece of brass, having two holes drilled 
lengthwise, as can be seen, marked “oil” 
and “air.”” These are tapped for '4-inch 
pipe and a crosshole brings the oil down 
inte the air jet and out throughthe '4-inch 
hole. The hood is a piece of 2-inch pipe, 
which slips over the brass burner nozzle, 
being held by the bayonet point by the 
head of '4-inch machine screw. This 
confines the flame so that it can be di- 
rected against any portion of the cross- 
head desired. 

Fig. 4 shows how a regular %<-inch 
globe valve has been converted into a 
very satisfactory needle valve. The seat 
has been tapped and plugged with '.- 
inch gas-pipe plug, into which the end of 
the brass stem, which has been turned 
to a needle point, is made to bear. The 
small end of the hole through the plug 


5 


is 4 inch 
Fig. 6 shows very clearly just how 
the burner is used, the outlines of the 





By W. J. Shadle* 








An oil-burning apparatus 
jor melting babbitt jrom old 
crossheadsand how itis made. 

A convenient transfer 
truck for handling car and 
engine truck wheels around 


the shop. 




















*CGeneral foreman, Chicago & Northwestern 


Railway, Clinton, la 


crosshead being visible outside of the 
flame. This also gives a good idea of 
the way in which the apparatus can be 
handled, and the size of the flame ob- 
tained. This has been in use in these 
shops since 1904 and has proved very 
satisfactory in every way. 

shows a very convenient form 
for handling car or locomotive 
truck wheels around the shop. This 
needs practically no explanation, as it 
can be readily seen how the supporting 
bar is hung from the axle of the small 


Fig. 7 
of truck 


is made so as to be 


pair of wheels. It 
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DETAILS OF 
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1 Hole in Center of Casing to 
allow Metal to run into Pot. 
American Machines 


BABBITT MELTER 





























THE BURNER IN USE Fic. 7. 


A TRANSFER TRUCK FoR Car WH! 
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very close to the floor, in order that 
wheels may be readily rolled on it, and 
it can then be easily moved to any part of 
the shop which may be desired. The 
wheels being carried rest between the 
braces which support the bottom, or car- 
rving part of the small truck, and hold 
the wheels in place while they are being 
transported around the shop. 

The carrying beam is supported by a 
crooked or eccentric axle so that the load 
can be easily raised from the floor by 
means of a gear and pinion operated by 
the lever shown. Fig. 8 shows this in 
detail. Wooden wedges between the iron 
straps, held by vertical through bolts, give 
_ ee stiffness to the truss framework to carry 
the heavy weight of the car wheels. 


. Wooden Wedges 


























Fic. 8. DETAILS OF THE WHEEL TRUCK 








Pattern and Mold tor Smokestack 


By W. Potter flange would be flat to conform to the 

shape of the boiler. Iron patterns are 
used, that are made in three portions. 
Fig. 2 shows where these are divided for 
Kiet convenience of molding. As the stack 
deciding on parting lines castings should be only '4 to 5-16 inch 


Owing to the increased size of boilers 
now being made for locomotives on Brit- 








ish railways it has become necessary to 
adopt shorter smokestacks, proportional : = 

nell — cow Laying out the sweeps, 
to the increase of boiler diameter, as the ? : 
total hight from the track-rail to the top 


of the stack is limited. Owing to this, and building up stock jor thick it is necessary to make a good job 
and the fact that the stacks are also being ; of the patterns, machining them where 
sade 1s or i Semater 3 — . the part that has to have a aia 
made larger in diameter, it has become possible. 
possible to modify the method of making solid pattern. 

SWEEPS FOR UPPER PORTION 


the molds.for the cast-iron ones. r| j 
There; : . aking 2 re le cores hecessarvry aie 
Whereas in the making of the longer i To mold the upper part of the stack the 


. wage tiger ergy teenlomar da dinadianal methods oj making them. edge F of board E, Fig. 3, is cut to the 
side has hitherto been cored, it = oo aa shape of the outside of the body to form 
possible to make the short ones without Lhe rigging and mater- a sweep for part B in Fig. 2. Edge G 
core-boxes, except in the case of the tals needed jor molding. is made to sweep the inside and thus 


form the core for the stack in green sand. 
When this has been dried more loam is 


lightening core for the cornice. 


Methods employed building 


» rr > 1 ° 
ne ae ere up the mold, setting the put on to make up the thickness of metal 

In Fig. 1 is shown a sectional view, cores and pouring the cast- required. It is made to the shape of the 
across the locomotive, of the new form = outside of the pattern by means of the 
ng. other edge, F, of the board. This in turn 


of stack. A lengthwise sectional view 
would be the same except that the lower 





is dried and then used as a pattern. 
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LOCOMOTIVE SMOKESTACK AND RIGGING WITH WHICH TO MOLD 
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When the mold is made the extra loam 
is stripped off, and the core that remains 
is blacked and made ready for use in the 
mold. 


PATTERN FOR MIDDLE PORTION 


The middle portion C, Fig. 2 requires a 
more elaborate pattern. This is built up 
and carved away to the required form to 
follow the sweep of the boiler as shown 

















Pouring Gate 


N/A 
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MoLD WITH CoRES, POUREN AND GATES 


in Fig. 4. When this is done a mold is 
made from it, preferably in dry sand, so 
as to allow for its being lined up with 
clay which is to correspond to the thick- 
ness of the metal. 

The left-hand side of Fig. 5 shows the 
mold with the clay strips laid in. The 
right-hand side shows the mold with 
strips removed and ready for pouring. 
The clay strips are rolled to the necessary 
thickness on a piece of board on which 
are nailed two strips of wood as shown in 
Fig. 6. Wax can be used in place of clay, 
if more convenient. The cope is rammed 
up on this mold and when lifted off again 
the clay is removed. The mold is thus 
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made to form a casting of the shape re- 
quired. 


PATTERN OR SWEEP FOR LOWER PORTION 


A pattern for the third portion D, Fig. 
2, may be made and rammed up in the 
sand, or the mold can be formed with a 
sweep-board. In the latter case a mold 
corresponding to the shape of the inside 
of the intended casting is first swept out. 
The cope is rammed up on this and then 
removed. 

To form the mold for the 
the casting the same board is used by 
moving it away from the spindle, or a 
piece H equal to the thickness of metal 
required may be fixed on the end of the 
board. This method is shown in Fig. 7. 
In the first case the core could be swept 
out of green sand on a pin-board as 
shown in figure 8. 


outside of 


BUILDING Up MOoLpb 


To mold the stack, the pieces D and C, 
Fig. 2, are first put together and laid 
upside-down on a follow board K, as 
shown in Fig. 9. The spacé marked / 
is then used as a core-box, at the 
time making provision for a point all 
round. The drag is rammed up on this 
and then the whole lot is turned over and 
the follow board removed. 

The bottom is now ready to receive the 
main, or body part of the pattern, B. 
After this it is put in position, the middle 
box, or cheek flask, is fixed on and 
rammed up with sand, with the 
center of the cornice that is the next joint 
of the mold. 

The inside of the body is used as if it 
a dry-sand 


same 


level 


were a core box for making 
core, the part B forming a seating for the 
same. When the put on and 
rammed up on this, the first of the series 
of molding operations is completed. 


cope is 


FINISHING MOLD 


The next part is working downward, 
the cope is first removed, then the inside 
of the body is drawn; the loose print 


shown at A, Fig. 2, coming along with it. 
The body pattern is next drawn out, and 
then the middle box is removed. The 
part of the pattern C can then be lifted 
off, which enables the core L, Fig. 10, to 
be taken away. This 
the pattern, which is then removed. 

In Fig. 11 is shown the box in which 
the cornice lightening core is made. The 
box is made in two parts with male and 
female joints around the rim. When the 
core is fixed onto the top of the body 
core the second series of operations is 
complete. The whole of the mold is now 
blackened and finished ready for drying 
in the usual way. 

The next operation is to replace the 
parts in their respective positions. The 
left hand of Fig. 10 shows the parts as- 
sembled and the mold ready for filling 
with molten iron. The pouring gate is 


relieves part D of 
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arranged so that the metal can be run in 
at the edge of the cornice through five 
small gates, as shown in section to the 
right of Fig. 10, and in plan in Fig. 12. 








Milling Slots for Turbine 
Blades 








In the accompanying line cut is shown 
machine used for milling 
slots for steam-turbine 


a converted 
curved eccentric 


blades. 
Disk C is the work, one side of the 
turbine runner. This is mounted upon 


the index disk D, having index teeth con- 
trolled by the latch G. The work and the 
index disk rotate on the center A, which 
is located on the frame E. This latter 
is centered on the machine bed at B, 
about which point it is caused to rotate 


by the handwheel F. Latch Gis also 
located on frame E. 
When the machine is operated, the 


work is fed under the milling cutter M 
by turning *F by hand, cutting a slot S, 


which is an are of a circle about the 
center B 

Reversal of handwheel F carries the 
work out from under the cutter, and then 
by turning the index plate and work the 
required number of teeth, and locking 


with latch G, the position of the next arc 


slot is located. Again operating hand- 
wheel F feeds the work to cut another 
arc slot, and so on, around the entire 
disk. When all the slots have been cut, 


two disks are properly spaced, the curved 





BLADES 


buckets inserted and locked in place, 
and when mounted upon a shaft, forming 
the completed turbine runner. 

Although the sketch is not 
as to details, the principle is readily seen 
It is of interest chiefly in that it shows 
a machining process in the comparatively 
new and rapidly growing field of steam- 
turbine work. 

This illustration is reproduced through 
the courtesv of the Terry Steam Turbine 
Company, of Hartford, Conn 


accurate 
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Cutting Properties of Tool Steel—I] 


EFFECT 


OF CARBON CONTENTS 
The purpose of the next series of tests 


By Edward G. Herbert * 








was to determine the relation between the 


much to the right. 
its general form it 
degrees, in Fig. 8. 


In this respect and in 
resembles curve 260 


carbon 


steel. 


percentages 


contents and the 


of carbon were 


durability 
A series of specimens of varying 
prepared 


of 


and analyzed by Mr. Brearley. They 
were all treated alike by quenching in 
water from 1435 degrees Fahrenheit, and 
they were not tempered. The percentage 
composition of each steel is given beside 








Charts that are 


vartous temperatures; tools hard- 
ened with numerous cooling meth- 


ods. 
Some 


drawn therefrom. 


plotted jrom 
cutting tests made with tools that 
are hardened and then drawn at 


tests for hardness and 
toughness, and the conclusions 


the corresponding speed curve in Fig. 10. 
A comparison of this series of curves 
with that in Fig. 8 reveals a striking sim- 

















*Director, 
mingham, Eng. 


Edward 4G. 


Herbert, 


Ltd., 


Bir- 


Curves A, B and C are charac- 
dead-hard, high-carbon 
In curve D the peak is thrown very 


In E we see the development of a first 
peak and in F this peak increases in size, 
while the second shrinks (compare curves 


270 and 285 degrees, in Fig. 8). 


In G we 


have a single peak 
shape and position 
correspond with the 
analogy with curve 
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8, and with 400 and 525 degrees in Fig. 7, 
suggests that this may be the surviving, 
first peak moved to the right. 

In H the single peak again moves to 
the left as do curves 435 and 525 de- 
grees in Fig. 8. 


LEssOoNS DRAWN FROM CHART 


Without further experiments it would 


perhaps be unwise to build too much 
upon this similarity between the two 
series, but we have some grounds for 


believing the similarity is not merely a 
coincidence. 

The effect of tempering steel is to con- 
vert some of its hardening carbon into 
pearlite, and the temper of the steel de- 
pends on the amount of hardening car- 
bon that remains unconverted. 

The curves in Fig. 8, therefore, repre- 
sent the durability of steels containing a 
gradually decreasing percentage of hard- 
ening carbon. But the tools which pro- 
duced the curves in Fig. 10 also contained 
a gradually decreasing percentage of 
hardening carbon, for these tools were 
not tempered, therefore, the 
their carbon was in the form of hardening 
carbon. It seems natural to infer that the 
corresponding curves in the two 
were produced by tools containing 
sarne or nearly the same percentage of 
hardening carbon. 


whole of 


series 
the 



























20 40 60 80 100 120 140 
0 Cold Water 
9 
4 Boiling Water 
0 
3? 
3 1 
a Cold Oil 
i) 0 
n 
= 
= 2 
s ' 
2 1 + + 4 + 4 
= | Salt at 1235 F. } 
2 0 4 
3 
& | 
5 3 
=) 
1 4 
Air Jet 
0 J 
{ 
1 4 
0 Still Air 
20 10 60 80 100 120 140 
Feet per Minute | aeerS 
Fic. 12. EFFECT OF HARDENING PROCESS 
ON DURABILITY OF TUNGSTEN- 
VANADIUM SiEEL 


A further inference would be that the 
double-peaked curve is characteristic of 
carbon steels containing more than 0.8 
and less than 1.0 per cent. of hardening 
carbon. These conclusions cannot yet be 
taken as established, however. 
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EFFECT OF COOLING METHODS 


Ever since high-speed steel came into 
general use, there has been a great di- 
versity in the method of hardening it. 
The steel makers usually issue instruc- 
tions for the treatment of their steel, but 
users often prefer to adopt methods of 
their own, and no definite information 
has been available as to the precise ef- 
fect of quicker or slower cooling on the 
durability of the steel. 

With a view to investigating this sub- 
ject a series of experiments was under- 
taken. Six tools were cut from the same 

-inch square bar of a well known brand 
The heat-treatment of 
these tools kindly undertaken by 
S. N. Brayshaw in his double-chambered 
furnace. 

They were all heated alike by 
placed in the top chamber of the furnace 
at a temperature of about 1750 degrees 


of tungsten steel. 
was 


being 
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Fahrenheit. They were left in this cham- 
ber for 2 minutes and had then at- 
tained a temperature of about 1560 de- 
grees Fahrenheit. They were then trans- 
ferred to the bottom chamber at a tem- 
perature of about 2360 degrees Fahren- 
heit, for 50 seconds exactly, and were 
subjected, respectively, to the following 
cooling processes: Tool A was stirred 
vigorously in cold water; tool B 
stirred vigorously in boiling water; tool 
C was stirred vigorously in cold oil; 
tool D was stirred vigorously in fused 
salt at 1235 degrees Fahrenheit; tool E 
was cooled in an air tool F 
placed netting allowed to 
cool in 


was 


jet: was 


in wire ind 
still air. 
CuRVES PRODUCED 
The tools were then tested, and the re- 
sulting speed curves are shown in Fig. 11. 
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These curves are placed, as far as possi- 
ble, in the order of slowness of cooling, 
but in this respect the series is not a per- 
fectly uniform one. 

Tool C was quenched in oil and was 
probably surrounded for an appreciable 
time by an envelop of incandescent oil 
vapor. Tool D was no doubt cooled very 
rapidly down to the temperature of the 
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salt bath, and this process is not strictly 
intermediate between the oil and the air 
jet; indeed, it is not certain which of the 
two latter processes was the more rapid. 

Confining our attention for the mo- 
to tools A, B, E and F, which are 
certainly in the correct order of cooling, 
we see that all of them gave very marked 
double-peaked curves. The quickest cool- 
ing, curve A, produces a large high-speed 
peak and a rudimentary low-speed peak 
The rather slower cooling in boiling water 


ment 


increases the hight of the low-speed peak. 
Still slower cooling, in the 
the high-speed peak to shrink. 


air jet, causes 


ANALYZING CURVES 


In the curve of tool F the low-speed 
peak has enormously increased, and the 
high-speed peak has almost disappeared. 
The changes in form of the speed 
curve follow a perfectly regular sequence. 
It is important to notice that the slowest 
cooling renders the steel most durable at 


the 


the low speeds; that is, under any cut- 
ting conditions which do not generate 
much heat. 


Returning to curves C and D, we see 
that with oil hardening the two peaks co- 
alesce, and the tool has a wide range of 
durability at medium speeds. The salt 
bath, on the other hand, almost destroys 
the durability of the tool at the 
speeds, and moves both the peaks very 
much to the right. This method of hard- 
ening has evidently great advantages for 
high-duty cutting. 


low 





In view of these results it is scarcely 
surprising that such conflicting and some- 
times entirely misleading results are ob- 
tained from tests of tool-steel carried out 
in the ordinary way, on a lathe, at a sin- 
gle speed. If tool E had been tested at 
70 or 80 feet only, it would have been 
condemned as a very poor tool, but at 
50 or 90 feet the verdict would be entirely 
different. At 60 tool F was four 
times as durable as tool D. At 110 feet 
the position was exactly reversed. 

Cases are known where a first-class 
steel, correctly hardened, has been sub- 
Stituted for a greatly inferior in 


feet 


steel 
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Fic. 15. ToUGHNESS AND HARDNESS 
quality, and the better steel has given 
worse results. The working conditions. 


as shown by this chart, had been chosen 
t) suit the poor steel and were quite un- 
suitable for the good steel. 


TESTS WITH TUNGSTEN-VANADIUM STEE! 


It must not, however, be assumed that 
the sequence of changes is identical for 
all high-speed steel. This is shown by 
the next series of curves in Figs. 9 and 12. 


Both these series were obtained from 
the same set of tools cut from a 3x,-inch 
square bar of tungsten-vanadium steel. 


The tools were treated by Mr. Brayshaw 
in exactly the same manner as the tung- 
described, except that 
were allowed to remain in the low- 
temperature chamber of the furnace 
only 1 minute and 40 seconds, and in the 
high-temperature chamber for 40 seconds. 

The first 
curves in Fig. 12, 
surprise that 


sten tools above 
they 


for 


tests of these tools gave the 
and it was a matter of 
the results 
tar inferior to obtained 
simple tungsten steel. An investigation 
that in preparing the tungsten- 
vanadium tools very little steel had been 


and thus the cutting edge 


were so 


from 


some 
those the 


show ed 


ground away, 
near the original outer surface 
When this had been remedied 


was very 
of the bar. 
by further grinding the 
tested and gave the curves in Fig. 9. 


tools were again 


the series of 


In some 


A comparison of two 
curves is instructive. 
is the practice to use high-class expensive 
steels in tool-holders of the Armstrong 
type. The cutters are ground on the end 


works it 
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only and the cutting edge formed on the 
outer surface of the bar. Figs. 9 and 12 
show how essential it is to grind away 
this outer surface. Not less than 1/32 


inch should be removed from the top 
face of the cutter before it is put into 
use. 


VANADIUM-TUNGSTEN 
STEEL 


ADVANTAGES OF 


The curves in Fig. 9 show that the 
sequence of changes is different from that 
in the tungsten steel. Water-cooling de- 
velops the low-speed peak most strongly. 
As the cooling becomes lower the higi- 
speed peak rises. The salt bath broadens 
the curve considerably, and the cooling 
in still air produces only one peak. 

Two curves were taken from the tool 
cooled in the air jet. The single-peaked 
curve was first produced, but it was no- 
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but the double-peaked curve in Fig. 12 
was taken from the outer surface, which 
came into direct contact with the air. 

On the whole the tungsten-vanadium 
steel shows no advantage over the simple 
tungsten steel. It would hardly be safe 
to assume that this is due to a defect in 
the quality of the former steel, since it 
is not certain that the hardening temper- 
atuse was such as to give the best results. 


EFFECT OF HARDENING TEMPERATURE 


Some preliminary experiments have 
been made to determine the effect of 
hardening temperature on the durability 
of high-speed steels, and a systematic in- 
vestigation of the subject is now being 
undertaken. In Figs. 13 and 14 are given 
samples of the results that are coming 
out. 
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ticed that as the tool was ground away 
by frequent sharpening, the durability at 
some speeds was altering. A complete 
curve was therefore taken from the other 
side of the tool, and this is the dotted 
curve with two peaks. 

A probable explanation of this is un- 
equal cooling. The jet was probably 
allowed to impinge on one side of the 
tool, which would be cooled very rapidly. 
The other side of the tool would cool 
more slowly, and probably this was the 
side that gave the single-peaked curve, 
similar to that produced by cooling in 
still air. 

This is confirmed by comparing the bot- 
tom curves in Figs. 9 and 12. Both these 
taken from the same tool, 


curves were 


Temperature Centigrade 


° ae) ? 
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CHARPY’sS EXPERIMENTS ON TOUGHNESS 


The experiments were made with tung- 
sten-vanadium steel, and two methods 
of cooling were employed, e.i., the salt 
bath and still air. The curves in Fig. 13 
were produced from tools heated to about 
2200 degrees Fahrenheit, and those in 
Fig. 14 by soaking, for 3 minutes, at a 
temperature of about 2350 degrees Fah- 
renheit. 

The chief interest of these curves lies 
in the very marked development of the 
high-speed peak by the use of the salt 
bath. In Fig. 13 the first peak remains 
practically unaltered in form and posi- 
tion, with a maximum durability at 60 
feet in each case, but the salt-bath cool- 
ing produces a perfectly distinct peak at 
100 feet. 
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The higher hardening temperature in 
Fig. 14 showed the low-speed peak oc- 
curring at 70 feet, and as before, the salt 
bath developed a high-speed peak. In 
this case, however, there is a great loss 
of durability at the lower speed, and the 
whole curve is moved to the right. 

All the experiments so far undertaken 
lead to the conclusion that salt-bath hard- 
ening possesses great advantages for 
tools intended for the rapid removal of 
metal. These tools have great durability 
a: high cutting temperatures. 


CHANGES IN PHYSICAL PROPERTIES 


It remains to inquire, what are the 
changes in the physical properties of steel 
that correspond to the peculiar changes 
in its durability, which are exhibited in 
the speed curves ? 

It is clear that we may at the outset 
set aside all consideration of cutting 
speed. It may be taken as certain that 
sach speed on the testing machine cor- 
responds to a definite temperature of the 
cutting edge, and it has been shown that 
this temperature is the factor which de- 
termines the durability. We have to con- 
sider, then, what are the physical proper- 
ties which render steel durable and in 
what manner are these properties affected 
by temperature > 

The durability of tool steel depends on 
hardness and on the absence of fragility. 
The latter property may be termed 
“toughness,” and it is measured on the 
impact-testing machine in terms of the 
energy absorbed in breaking the specimen 
by a blow. 


TOUGHNESS 


Glass is a typical fragile material. A 
tool made of glass will not keep its edge 
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even in cutting a much softer substance, 
because minute portions of the edge are 
continually being chipped off. A fragile 
steel tool probably wears in a similar 
manner, and it is clear that a decrease of 
fragility will cause an increase of dura- 
bility in a cutting tool. 

The fragility of hardened tool 
certainly decreases as the temperature is 
raised above the point at which temper- 
ing commences, and there is some reason 
to believe that the decrease of fragility 
commences at a much lower temperature. 

Let curve A, Fig. 15, represent the 
toughness of a tool steel, increasing with 
the decrease of fragility as the tempera- 
ture is raised. The durability of the cut- 
ting edge will increase as the steel be- 
comes tougher and less fragile, but only 
up to a certain point, for the toughening 
of the steel is accompanied by softening. 
and eventually the steel will reach a con- 
dition represented by the point X. Any 
further rise in temperature will reduce its 
durability by making it too soft to retain 
its cutting edge. 


steel 


Let curve B represent the hardness of 
the steel, greatest at low temperatures 
and gradually decreasing as the tempera- 
ture is raised. Then the durability of the 
cutting edge will increase from A to X 
as the becomes tougher, and de- 
crease from X to B as it becomes softer. 
The curve AXB is the single-peaked 
“speed curve” of the steel. 


steel 


But what of the double-peaked curves ? 
We can only account for them by suppos- 
ing the toughness to increase to a maxi- 
mum, then decrease, and again increase 
as represented by curve C. If this takes 
place the steel will have a double-peaked 
speed curve, CYB. 
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CHANGES IN TOUGHNESS 
Unfortunately there appears to be no 


published information relative to the 
changes in the toughness or fragility of 
hardened steel at increasing tempera- 
tures. Some experiments have, however, 
been made with soft steels by M. G. 
Charpy, director of the Forges St. 


Jacques de Montlucon. 

The experiments were made by break- 
ing notched specimens of steel, which had 
been heated to known temperatures, by 
means of a blow from a heavy pendulum. 
A calculation was made of the energy ab- 
sorbed in breaking the specimen and this 
was a measure of the toughness of the 


steel. 
The results of M. Charpy’s experiments 
are given in Fig. 16, and it will be seen 


that the curve of toughness resembles the 
hypothetical curve C in Fig. 15. 

It would, of course, be unsafe to as- 
sume that the behavior of hardened tool- 
steels is similar to that of the soft steels 
used by M. Charpy, but the form of the 
double-peaked speed curve suggests that 
some such changes may take place. The 
loss of durability after passing the sum- 
mit of the low-speed peak can scarcely) 
be due to a softening of the steel, since 
it would not then be likely to recover its 
durability at a higher temperature, as in- 
dicated by the rise of the high-speed 
peak. 

This first durability, 
may be due to an increase of fragility oc- 
curring at temperatures. The 
question can only be settled by experi- 
ments on the fragility of hardened steels 


loss of however, 


certain 


preferably steels which give the double- 
peaked speed curve, and such experi- 
ments will be undertaken in the near 
future. 








Materials 


Designers of automobiles are confront- 
ed by the problem of selecting the proper 
material for such parts as wheel-hub 
plates, spring clips, brackets, etc. The 
strength, methods of working and the 
cost must all be considered. 

At the suggestion of a 
have secured information 
strength of sheet steel, such as is used 
in pressing up various parts, of steel and 


designer 
regarding the 


we 


of manganese-bronze castings. 

We are indebted to the firms named 
for the information in regard to the dif- 
ferent metals. 

Pressed-steel carriage parts made for 
the ordnance department of the United 
States army, drawn from plain carbon- 
steel sheets, were required to have an 
elastic limit of 45,000 pounds anda break- 
ing strain of 65,000 pounds. Steel frames 
made of a nickel alloy gave 60,000 to 


65,000 pounds elastic limit and 90,000 


OT 
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The comparative strength 
o} sheet steel, steel castings 
bronze jor 
such automobile parts 
spring clips, brackets, etc. 

Data jrom leading mak 


and manganese 


as 


ers in the difjerent lines. 











Automobile 











pounds breaking strength. These were 
made bv the Bethlehem Steel Company, 
which has since discontinued the manu- 
facture of material of this kind. 

Steel castings have improved wonder- 
fully in the last few years, but cannot 
give the impossible results sometimes ex- 
pected. The designer should have some 


sheet 


Parts 


knowledge of the foundry so that the part 
to be made will be designed to 
the foundryman to take care of shrinkage 
and internal When this 
been done and carefully 
nealed to remove 
can be 

Many referred to by the 
Reading Stee! Castings Company, of Read- 


allow 
strains. has 
an- 
results 


the casting 


Strains, good 
expected. 
both 


tests 


ing, Penn., and Isaac G. Johnson & Co., 
Spuyten Duyvil, N. Y., give the elastic 


limit at from 37,000 to 38,000 pounds per 
square inch with the tensile from 70,000 
to 75,000 pounds. The elongation in 2 
inches varies from 20 to 32 per cent. and 
the area from 30 to 53 per 
cent 

The William Cramp & Sons Ship and 
Engine Building Company, Philadelphia, 
Penn., gives some interesting results from 
Parsons manganese bronze, the test 
tion being 2 inches long. For castings 


reduction of 


sec- 
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the elastic limit runs from 40,000 to 46,- 
000 pounds per square inch, while for 
rolied material the elastic limit is 50,000 
pounds. 

For tetal tensile strength the castings 
74,750 to 78,000 pounds per 


lead with 
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square inch, as against 71,420 pounds for 
the rolled metal. Elongation runs from 
29 to 36 per cent., and reduction of area 
from 38 to 44 per cent. 

These figures are for uniform sections 
as with all test pieces, and do not give the 
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exact conditions to be met with in cast- 
ings of varying shapes and thicknesses. 
But they afford a means for approximate 
comparisons and may be useful to some 
who are debating which material to 
use. 








GG d i 
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The Fellows Gear Shaper Company, of 
Springfield, Vermont, grinds the bore of 
grinding the 

The 
opera- 
wheel 


cutters (prior to 
teeth) on Heald 
machines are kept constantly in 
work, and as the 


its gear 
internal grinders. 


tion on this 
traverse required in the operation is al- 
a special reciprocating 
the 
the 
mechanism for the 
grinding-wheel head. 
In addition to the fact that the bearing 
surface to be ground in 
quite narrow, the table movement neces- 


ways very short, 


has been applied to 
grinder by Mr. 
reversing 


the 


attachment 
Fellows in place of 
regular 
table carrying 


the cutter is 


sary is further reduced through the use 
of a grinding wheel which is never 
passed completely through the work. The 
wheel is somewhat wider than the sur- 
face of the bore to be finished, and is 
simply traversed to and fro a sufficient 
distance to carry the leading end of the 


wheel past the corresponding face of the 


ear Cutters Internally 
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Method 0] 
holding 
ters on a magnetic chuck on 
thre 
the bore is ground to size. 
» pec ral al 


Fe iprocating 


locating and 
gear-shaper cut 


internal grinder while 

Details oj a 
fachiment jor 
the grinder table on a very 
short stvoke. How the work 
is mounted, finished quickly 
and accurate ly and re pla ( d 
by the next cutter. 




















cutter. With this reduced stroke, which 
as a rule is perhaps not over 3/16 or 1/4 
inch, the work of grinding out the bore 
is accomplished rapidly. 

CUTTER 


HOLDING THE 


Before describing the operation of the 
wheel-slide reciprocating device, it may 
be well to refer briefly to the method of 
locating and holding the cutters wich 
are to be ground. Figs. i to 4 show the 
machine equipped with a Walker mag- 
netic chuck and with a special locating 
arm for mounting the cutter. This arm 
is pivoted on a bracket behind the wheel 
head and when not in use is swung up 
as in Fig. 1, out of the way of the wheel. 
It carries at its left-hand end a pilot pin 
which is tapered very slightly to receive 
the cutter and which when run forward 
is centered exactly in the magnetic chuck 
by means of three screws shown at A A, 


Fig. 4. These centering screws are used 














LOCATING GEAR-SHAPER CUTTER ON MAGNETIC CHUCK ON INTERNAL GRINDER 




















Fic. 3. THE CUTTER IN PLACE ON THE CHUCK 
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in place of a bush, as in the case of wear 
they are readily adjusted again to cemer 
the pilot on swinging arm B. 

The cutter to be ground is placed on 
the arm when in position shown in Fig. 
1; the arm is then swung down to the 
position in Fig. 2, and the table with the 
wheel head run forward to carry the cut- 
ter against the chuck as in Fig. 3, the 
pilot of course centering the cutter pro- 
perly in this position. The arm is then 
drawn back and swung up out of the 
way, and the grinding operation is per- 
formed. 


RECIPROCATING MECHANISM FOR TABLE 


The special mechanism applied to the 
grinder for moving the table and wheel 
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n means by which any desired rate of 


Yen travel may be imparted to the cam C and 





hence to the wheel head itself. 


_——__._ & 











——— r. A. S. 
Washington, D. C.—Acting Postmaster 
-— General C. P. Grandfield has announced 


the promulgation of the following Act, 
approved June 25, 1910, to provide addi- 
tional protection for owners of patents of 
the United States: 

U “That whenever an invention described 
in and covered by a patent of the United 
States shall hereafter be used by the 
United States without license of the own- 























SEE 4 er thereof or lawful right to use the 
same, such owner may recover reason- 
able compensation for such use by suit 

— in the Court of Claints: Provided, how- 
ne 0 Mies an Larkins Curcees on tan Meme Cane ever, that said Court of Claims shall not 

entertain a suit or award compensation 
. under the provisions of this Act where 
to and fro is shown in Fig. 5, and, as wil! VARIATION OF STROKES the claim for compensation is based on 
be seen, it is a cam-operated attachment, The position of adjustable link E de- the use by the United States of an\ 
the car being shown at C, Figs. | and 5. termines the length of stroke imparted article heretofore owned, leased. used by. 
The cam gives a positive movement to fg the table and wheel spindle, and the or in the possession of the United States; 
lever D, and the latter through link E . throw of the cam is such as to give a Provided further, that in any such suit 
rocks arm F back and forth and thus positive travel to the table, ranging from the United States may avail itself of an; 
transmits a backward and forward move- (130 to 0.500 inch. The oscillating disk and all defenses. general or special, 
ment to gear G. This gear, as shown in 7 js adjustably mounted on the back of which might be pleaded by a defendant 
the sectional view in Fig. 5, operates the gear G and the grinding wheel is readily in an action for infringement, as set forth 
bevel gears through which is actuated adjusted to the required position for the jin Title Sixty of the Revised Statutes, 


the vertical pinion shaft for moving the  ctroke desired. or otherwise: And provided further, that 
table to and fro. ; the benefits of this Act shall not inure 

Rocker arm F and gear G are con- THe Cam Suart Drive to any patentee who, when he makes such 
nected by means of spring pin H and The cam C derives its motion from the claim, is in the employment or service of 
toothed ring I behind gear G. This gear, pinion and gear operated through change the Government of the United States, or 
as will be observed, meshes with a pin- gears K at the end of the machine. the assignee of any such patentee; nor 
ion back of handwheel J, so that by dis- These gears are driven by sprockets and_ shall this Act apply to any device discov- 
engaging plunger H the table may be re- chain from the driving shaft at the rear ered or invented by such employee during 
ciprocated by hand when desired. of the base. These change gears form a_ the time of his employment or service 
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Jigs for Motor Truck Engine 


Some of the milling and drilling fix- 
tures used in the manufacture of the en- 
gines for the Morgan truck are shown in 
the accompanying halftones. The truck 
is manufactured by the Morgan Truck 
Company, of Worcester, Mass., but at the 
present time most of the machine work 
on the engines is being done by the Blake 


& Jehnson Company, of Waterbury, 


Conn. 

In Fig. 1 are shown the milling and 
drilling fixtures and jigs for the oil-pump 
casing. This pump is of the well known 


Editorial Correspondence 











Fixtures for milling, 
drilling and boring parts 
of ol pump, magneto bevel 
gear case and crank case. 


Arbor press broaching. 
































Fic. 1. MILLING AND DRILLING FIXTURES FOR OIL PUMP 
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Fic. 2. FixTURES FOR MAGNETO BEVEL-GEAR CAS! 


geared type, and the fixture shown at A 
in Fig. 1 is for the first milling of the 
base of the rough casting. This casting 
is clamped against the angle plate, which 
is provided with three bearing points for 
this purpose. 

Fixture B is used for the next opera- 
tion; the surface milled in fixture A is 
clamped down upon the base of fixture B 
and the side face of the pump casing 
milled across. At C is shown the jig, of 
the box type with a swinging cover, for 
drilling and tapping for the screws which 
hold the two halves together. This jig is 
used also for drilling and reaming the 
two bearings. 

At D the casting is set upon a peg 
which fits one of the bearings, and the 
counterboring tool, which is piloted and 
properly stopped, is then brought down 
to counterbore and face for the gears. 

Fixtures for the magneto bevel-gear 
case are shown in Fig. 2. This piece is 
a bronze casting, the general shape of 
which will be seen at C and D. At the 
latter point the limit gage for the facing 
of the bearing end is shown projecting 
above the casting. The first operation on 
this piece is to mount it in a lathe, bore 
the sleeve portion and face the gear seat 
inside of the casting body, and also the 
face of the casting itself. 

After boring and facing, the piece is 
mounted upon an arbor and turned on 
the outside. It is then put into the fixture 
shown at A, where it is held between two 
lugs, and the plug latch at the top is set 
down into the bored portion of the gear 
seat. Here the drilling and tapping for 
the cap screws are performed. The piece 
is then transferred to the jig shown at B, 
and boring and reaming tools are run 
down through the cross bearings, the 
cover of the gear case first being put on. 
The piece is of course held in the jig 
by the turned sleeve portion, and the jig 
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insures that the boring of the cross bear- 
ings is at right angles with the sleeve. 
This work is done in the drill press. 

As the gearing is of the bevel type, 
it is necessary that the seating of the 
gears on the facing of the bearings 
shall be very accurate. The facing of the 
cross bearing is done with the tool shown 
at F, which is first put inside the casting 
and the bearing cap put on and screwed 
in place. The facing is then done in the 
drill press, suitable stops being pro- 
vided for location. The gage shown ar 


D is then applied, which is of the “go- 
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casting is turned over and the jig shown 
in the upper portion of the halftone is 
put upon the other face of the casting. 
The two projections on this upper jig, 
which have hardened and ground faces, 
then fit into the two bored cylinder open- 
ings in the crank-case casting, and thus 
the stud holes around the flange of the 
casting are located. 

Fig, 4 shows the fixture for boring the 
main bearings, the countershaft bearings 
and the bearings for the pump, magneto, 
etc., of the crank case. Here the 
locating bosses are seen, these fitting into 


two 











Fic. 5. BROACHING CENTRIFUGAL 
PUMP RUNNER ON ARBOR PRESS 
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BoRING AND REAMING CONNECTING-ROD 
ENDS ON RADIAL DRILL PREss 
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in” and “not go-in” type, to insure the 


necessary accuracy. 
In Fig. 3 are seen two of the jigs used 
for the upper half of the crank case. 


The one in place on the casting in the 
lower portion of the illustration is for 
drilling and reaming the holes for the 
valve rods and bearings for the auxiliar- 


ies, and also for boring two of the open- 
ings for the engine cylinders. This is 
also drill-press work. These two open- 


ings are bored for purposes of alinement 
only, and the two middle openings for the 
other two of the four cylinders of the en- 
gine ore left in the rough. 


When this work has been done, th 


bored openings for the 
already 
an interesting 
This is 


the 


the 
cvlinders 
Rather 


two engine 
spoken of 

operation is 
the 
centrifugal water- 
be that 
ordinary arbor press 
of drill 


in Fig. 5 broaching 


keywav in 


shown 
of the 
pump runner. 
work 
The bar 
the diameter of the 
runner, and teeth 
These teeth are the same width 
up the but 
depth from lower 
toward the top. 
is broached 
tool 


It will seen this 


is done in an 
broach is 
the bore 
inserted 


the rod, 
ot 


has 


of 
pump 
set along 
one side. 
all the 

increasing 


are of 


end 


broach, 
the 


way 


In this wav the keywa\ 
by passage of th 


casting 


out one 


through the 
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of the connecting-rod ends is 
Fig. 6. The interesting 
part of this box jig is the piece A shown 
in the figure. This piece is not a part 
of the connecting rod, but is a square 
bar having projecting points on its bot- 
face at end. The two set 
screws shown in the of the jig 
clamp this bar down upon the connect- 
ing rod, and by the projecting points on 


Boring 


shown in most 


tom each 


cover 


the bar all of the clamping strain put 
upon the rod is brought near the two 
ends, where it is supported in the jig 


Thus springing of the rod is avoided and 


the two holes in the ends are bored and 
reamed perfectly true. 
At A in Fig. 7 is shown the fixture for 


straddle milling the faces of the bearing 
of the rocker arm: B the fixture 
used for boring and reaming this bearing 


while at 


is shown. In this latter fixture also, the 


cup at the end of the rocker arm is bored 
out by the ball tool shown at C in Fig. 7. 
It is this cup-shaped depression into 
which the top of the valve push rod 
projects. 

At D, in the same figure, is shown a 
fixture for holding a rather awkwardly) 
shaped piece. This is one half of the 


centrifugal pump casing and the jig 
shown is for the purpose of drilling an 
tapping the screw holes around the peri 
phery, 
the irregular casting free from the dri 
press table. 


the four legs serving to support 








Two Gears on One 


Nlachine 


Cutting 








appliances illustrated in an 
} 


article on the regeneration of the old 


shop, published in the AMERICAN MA 
CHINIST, at page 335, Vol. 31, Part I 
there was shown an_ attachment for 


two gears at once on a Brown 
No. 13 automatic gear 
Woods Machine Shop, of 
appliance proved so suc- 


one shop that all of the 


cutting 
cutter 


in the S. A 





No. 13 machines, to which this at- 
tachment is particularly adapted, were 
equipped in the same manner. They were 
found to be excellent for blocking out 
bevel gears and were used for that pu: 
pose or There is no provision m 
for tal ng up backlas} the gears con- 
necting t nain to the auniliary spind 
There fi the attachment could not very 
well be depended upon for a finishing 
cut 

It is apparent that the actual cutting 
time will be cut in one-haif b e us 
of this attachment, but as the time re- 
quired to replace the gears on the wo 
arbor is the sa for each gear, the out- 
put per day is not in that proportion. 
On one particular size of gear this at- 
tachment raised the ‘aily output fro: 
50 to 90 gears, wh is surely sufficient 
to warrant the en 3}] outlay 
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Letters from Practical Men 

















Tool for Rounding Ends of 
Pins 








The sketch, Fig. 1, shows a tool for 
rounding the ends of small pins, which 
I have found very handy, and as it is so 
very easy to make I thought it might be 
a good kink for others. Generally, in 
order to round the ends of small pins, 
they are put in a speed lathe and filed, 
which is slow work. I take a piece of 
drill] rod and drill a hole through it (the 
size of the stock to be rounded) on an 


= 








Cutting Edge 


— 








) 
= 





=| 
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TOOLS FOR ROUNDING THE ENDS OF SMALI 
PINS 

angle, which gives me clearance, then 


drill a hole in the end of a tool the size 
of the stock to be rounded. I now grind 
out one side, as in the sketch, to the cen- 
ter of the tool, and harden and the tool 


is done. 


fA 








Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 


for. The value is in the 
idea—not the length of the 
letter. 























For holding the stock a chuck is made 
out of a square piece of scrap as shown 
in Fig. 2. 

The tool is used in a small drill press. 

Chicago, III. FRED J. BLUM. 








Perpetual Inventory System 








Many purchasing agents and_ store- 
keepers have felt the great necessity of 
having some simple system of perpetual 


inventory to guard against a depletion 
ef stock of any class of material before 
order is placed and well on the way for 


new lot. 
The following is a brief description of 
such a system which answers every re- 


quirement in that it is simple, compre- 
hensive and does not take much time to 
keep up. 

A durable binder is 
hold the record sheets, which are 5'.>x8 
inches, and ruled as shown in Fig. 1. 
Each bears a num- 
ber, this number’ corresponding to 
the number assigned for the article 
referred to on the sheet, said number be- 
ing marked on the drawer, 


loose-leaf used to 


sheet consecutive 


also the one 


Ame 


bin or rack in which the article is stored, 
as a means of quick location. To aid 
further in quickly locating desired infor- 
niation the sheets are filed in the binder 


alphabetically 
This record is in charge of the stock 
clerk, who reports to the purchasing 


agent when stock reaches a certain point 
as indicated on each sheet. 

When supplies are wanted in the shop, 
the foreman of the department issues 
an order on the stock clerk, as shown in 
Fig. 2, who delivers the required articles 
and charges them against the item on 
the proper inventory sheet. When a 
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=7~ 7 
20//0 
American Machinist 


Fic. 2 


filled up, it is removed and 
filed in the permanent binder, and after 
two years it is destroyed. 

This recommended to all 
purchasing agents, and those who use it 
will find that it more than repays tie 
little time and trouble incurred to keep 
up the record. 


sheet is 


system is 


New London, Conn. L. G. STEBBINS. 








Small Shop Cut a 
Pair of Special Gears 


How a 








One day a customer brought into the 
shop a pair of eight-pitch spiral gears, 
both right-hand lead, one having eight 
teeth cut at an angle of 60 degrees and 
the other having sixteen teeth cut at a 
30-degree angle. He wanted to replace 
them with a pair of the same pitch, 
but having an equal number of teeth. and 
he wanted them in a hurry. 

The “super” had gone away to dem- 
onstrate a machine; the draftsman was 


sick; and as the foreman had forgotten 
how to calculate the number of teeth and 
the lead of the spiral, he passed around to 
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some of the “old-timers” who looked 
wise, but couldn’t help him. 

Finally one of the younger generation 
dug up a catalog from a pile of rub- 
bish and after looking through it, dis- 
covered that if the diameters of the gears 
are the same, and the number of teeth 
in each of the wheels ‘the same, the spiral 
angle is 45 degrees. 

This was something to work on at any 
rate, and interest was revived again. 
Presently one of the toolmakers spoke 
up and said that it stood to reason that 
inasmuch as 45 degrees was the mean 
between 30 degrees and 60 degrees and 
that twelve was midway between eight 
and sixteen, it might be worth whiie to 
try and see how it came out. This was 
all very fine until the milling-hand 
wanted to know what the lead of the 
spiral was. Again we scratched our 
heads and looked wise, but finally, how- 
ever, one of the men who attended night 
school occasionally remembered that a 
45-degree triangle has two of its 
sides equal and by considering the cir- 
cumference as one side and the lead as 
the other, we soon had the required lead. 

Here we slipped up again, as we used 
the outside diameter instead of the pitch 
diameter; however, the error was ob- 
served in time, and it was but two 
hours later that our much-gratified cus- 
tomer had the gears on the machine, and 
in response to our telephone inquiry his 
reply was: “They are slick.” 


Brooklyn, N. Y. 7. £. MGA. 








Machining a Large Hammer 
Frame 








The accompanying halftone shows a 
planing operation on the side frame of a 
20-ton steam hammer manufactured at 
the plant of the Morgan Engineering 
Company, Alliance, Ohio. The hammer 
of which this side frame is a part is prob- 


AMERICAN MACHINIST 
ably the largest of its type; the anvil 
weighing 500 tons and the hammer 


proper 250 tons. The steam cylinder is 


44 inches in diameter and 96 inches 
stroke. Three of these hammers were 
shipped to Taylor Brothers, of Man- 


chester, England, for use in manufactur- 
ing steel tires. 
Alliance, O. 


C. C. Howe. 








A Stand for Drawings 








Nearly all draftsmen have to refer to 
drawings while at work, and they do not 
like to be constantly getting up from 


tf 


Cardboard 








REFERENCE STAND 
their seats for this purpose, so therefore, 
this idea should be useful. 

The stand is very simple and easy to 
make, and fix to the drawing board. It 
consists of a piece of cardboard or wood, 
the same size as the drawing boards, and 
two strips of iron, one at each end of the 
cardboard and bent as shown in Fig. 1, 
so that they can be fixed to the drawing 
board. The small screws are to fasten the 
strips tightly to the board. A small strip 
is placed between each screw and the 
board. The reference drawings are pinned 
to the cardboard, and the draftsman has 
all in front of him. When the day’s work 








PLANING A LARGE 








FRAME 


HAMMER 


FOR 


503 


is over the cardboard, with all the draw- 
ings on it, can be taken from the strips, 
and placed on the drawing board ready 
for the next day. Fig. 2 is a detail of 
the lower end of the iron strips. 
Oscar A. MEISENHEIMER. 
Coventry, England. 








Drilling Glass 








I should like to submit the following 
method to vou for drilling glass, which 
I have found much quicker and accurate 
than other methods often used. 

First procure a 6- or 8-inch round file 





trou Strip 
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DRAWING BOARD 

and grind, as shown in the sketch. The 
edge A should be kept sharp by the use 
of an oil stone and great care should be 
taken not to draw the temper of the file 
in grinding. 

For a lubricant, use a solution of 1 
part camphor, 1 part ether and 2 parts 
turpentine. 

The drill should be kept wet with this 
solution, and should be turned backward; 


otherwise the screw-like arrangement of 


2» 


ass? aii 
salaahatat eters, * 











DRILLING GLASS 
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teeth of the file will cause it to draw 

and the glass will be shattered. 
After the hole is once through, the wet 

file may be used as a reamer, and by in- 


the 
In, 


serting a large file any sized hole may 
be drilied. 
Maurice C. CLARK. 
Claremont, N. H. 








Boring the Spindle Bearings 
of the Landis Grinder 








and tools for 
the spindle-bearing 
boxes of the Landis grinder. Reference 
to Fig. 2 shows the construction of this 
As the radius A varies 


the jig 


self-alining 


Fig. 1 shows 


boring 


particular piece. 
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FLOATING REAMER HOLDER 


To insure that the finishing tool reams 
the work true to its own taper, a floating 
holder, as seen in Fig. 3, was designed. 
The center C is a press fit in disk D. The 
head G is bored to give the disk suitable 
play for adjusting with three headless 
screws E, spaced equally in G. To se- 
cure the desired alinement, a bar provided 
with an indicator is chucked and revolved 
around the point of the center; adjustments 
are now made with the three screws as 
before stated, after which the four cap 
screws are securely tightened. 

The reamer is prevented from digging 
in by the two thumb screws shown. 

ULRICH STEINER. 

Waynesboro, Pa. 








Boring Pinions 











Fic. 1. THE WorK IN THE LATHE 


TL. 
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the different sizes of machines, the 
jig is provided with a suitable-sized fill 


These are 
shown. 


at B, Fig. 1. 
cap 
also provided to support 


pieces as shown 


fastened 


Set 


with screws not 


screws are 
work at the rear end. 


bar 


cutters is 


the 


\ boring shown) provided 
two 


each cutter leaving sufficient stock at its 


(not 


ith used for roughing, 


respective end of box for the roughing 
and finishing reamers. These reamers 
are of heavy construction, being also 
provided with pilots. 





\ 
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PINION-BORING FIXTURE 


We machine a great many steel gear 
and pinion castings and the accompany- 
ing sketch of a boring fixture may in- 
terest some who do similar work. 

The pinion is placed in body A and 
lightly clamped. The spider ring C is 
backed off by sleeve B before the pinion 
is placed in the fixture. Sleeve B 
then turned to bring spider C up tight 
on the teeth of the pinion and the clamps 
are tightened down. The machine work 
then proceeds. 

The reason for making spider ring C 
movable, was due to the inaccuracy of 
the pinions caused by rapping the pattern. 

Oil City, Penn. JOHN REID. 
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Discussion of Previous Question 
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Calibration of Pyrometers and 


Use of Lead Bath 








C. U. Scott in the AMERICAN MACHINIST, 
Volume 33, Part 1, page 791, attacks 
very strongly two of my previous articles 
on the melting points and freezing points 
of pure metals and salts. 

In the first place, I must ask him to 
acquit me of having intentionally mis- 
quoted him, as the melting point and 
freezing point of sodium carbonate are 
practically identical. In his article in 
Volume 22, Part 2, page 1078, he prac- 
tically admits this, and also says: 

“I then determine the correction from 
Observing the solidification, taking the 
readings when it is solidified. In this 
manner I get readings in three different 
ways, and note their correctness. How- 
ever, I rely on the one taken as the 
liquid solidifies. At any time that there 
is much of a variation in the three heats 
I repeat the entire operation in order 
to note where I have erred.” 

In this same article he says that his 
sodium carbonate must be chemically 
pure. If it is chemically pure then its 
melting point must be definite, and can 
only be lowered by impurities, and the 
differences he has observed are not nec- 
essarily due to the process of manufac- 
ture, as he suggests. 

I note with pleasure that he appears 
to fully appreciate the fact that great 
care must be taken when using sodium 
carbonate for calibration purposes, but 
I would emphasize the danger of a very 
small amount of impurities lowering the 
melting point considerably. One per cent. 
of sodium sulphate lowers the melting 
point nearly 18 degrees Fahrenheit. 

Mr. Scott complains of writers mis- 
quoting him, but he has misquoted me as 
saying that the melting point of antimony 
is 1159 degrees Fahrenheit, whereas the 
figure I gave was 1169 degrees Fahren- 
heit. He then attempts to correct every 
melting point given in my first article, and 
remarks: “The reader will readily see 
why I did not refer to his article from 
the above facts.” 

Now let the reader look at these facts: 


Temperatures cl Scott. W.H. Dd. 
given by. Fahrenheit. Fahrenheit, 
co — wae ‘ $5 44 
Zine nce S42 TS7 
Antimony . 1150 1160 
Aluminum .... ‘ ' 1157 1214 
Silver 1740 1763 


The slight difference in the temperature 
given for tin is hardly worth mentioning. 
The slight difference in the temperature 
given for silver can perhaps be explained 
by the fact that I gave the temperature 
obtained by using a reducing atmosphere, 
whereas Mr. Scott may be simply deter- 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























As to the other 
variations, in my opinion, Mr. Scott can- 


mining this point in air. 


not have been using pure metals, or 
otherwise the authorities, to whom he re- 
fers, but omits to name, must be at fault. 

The following are the melting points 
of the above metals which are recognized 
by the authorities here in England, and 
all over the Continent, among whom I 


may mention Dr. J. A. Harker, of the 
National Physical Laboratory, London: 
Fahrenheit 
lin $40) 
Zine ° TST 
Antimony 1169 
Aluminum 1214 
Silver (in ail W751 
Silver (in reducing atmosphere) 1763 
Perhaps Mr. Scott, in using these 


metals, has not taken sufficient care to 
preclude any admission of air, and the 
subsequent oxidation of the metals. Most 
of them are capable of dissolving their 
own oxides, and thereby altering, very 
considerably, their melting points. 

Again, on page 791, he states that I 
referred to salt as an excellent metal, 
when what I did say was that “some salts 
of metals meet almost every require- 
ment,” and gave as an example ordinary 
table salt. 

He also states that the melting point 
of sodium chloride is 1421 to 1426 de- 
grees Fahrenheit against my figures of 
1463 to 1472 degrees Fahrenheit. I need 
only say in reply that the authorities pre- 
viously mentioned give 1472 degrees Fah- 
renheit plus or minus 4 degrees as the 
melting or freezing point of this salt. It 
is, however, pleasing to note that Mr. 
Scott says he uses sodium chloride and 
finds it superior to sodium carbonate. 

As to his criticism of my method of 
using a piece of 0.90 per cent. carbon tool 
steel as a check on the correctness of a 
pyrometer, I will only repeat that I have 
found this method highly satisfactory 
and can safely recommend it. If he will 
only adopt the same, it will save a great 
deal of time and inconvenience, and shed 
light on many of his present difficultfes, 

Mr. Scott says that his idea in present- 
the readers of the 

was for the pur- 


ing this subject to 
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pose of bringing out a standard method of 
calibrating. This is a very good idea, and 
would, no doubt, be useful to many, but 
we should first make sure of the accuracy 
of our melting temperatures and the 
purity of our materials. Unless such a 
course is adopted serious difficulties will 
be encountered. 

Mr 
methods of overcoming the high specific 
gravity of lead, its tendency to stick in 
cavities and between teeth, the rapidity 
which it is oxidized, and the 
with which it dissolves its own oxides and 
sulphides, etc. All these are disad- 
vantages of the lead bath, which were 
pointed out by me, when comparing it 
with the salt bath. Seeing that Mr. Scott 
gives methods of overcoming them, he 
presumably admits their correctness. 

The time and money spent in cleaning 
the lead bath, and keeping a reducing at- 
mosphere on the surface, should alone 
be sufficient to condemn it, apart from 
the fact of its low melting point, as com- 
pared with that of the salt bath. Mix- 
tures for salt baths can be made with a 
melting point that agrees with the critical 
point of any steel to be hardened, and 
they can therefore, be used as a pyrom- 
eter. This point, Mr. Scott himself again 
admits, and takes advantage of by dipping 
his tool in a solution of sodium chloride. 

Sheffield, Eng. W. H. D. 
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Drawings 


Scott then writes two columns on 


with ease 
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Mr. 
this 


I was very much interested in 
Goldberg’s article at page 160, on 
subject. Being a draftsman and designer 
of several years’ experience, | am always 
on the lookout for anything tha. is go- 
ing to be a help in my work. Here in 
Connecticut this “base-line dimensioning” 
is not new, although it has not been car- 
ried to the extent described in the article. 

When in high school I was taught to 
put my dimensions on the outside of the 
piece wherever possible and I agree with 
Mr. Goldberg on this point. I think that 
it should not be overlooked but insisted 
upon where practicable. 

I believe that Mr. Goldberg has made 
an error in having his perpendicular base 
line go through the center of the 0.140- 
inch radius (see Fig. 2, page 161). The 
horizontal line is all right because it 
comes on a square edge of the work as 
well as the center of the hole, but the 
other base line should come, I believe, on 
the square edge 0.9175 inch from the 
center of the radius. 

I fear that any toolmaker or machinist 
a good many cuss words be- 


would use 





fore the job was finished if he had to 
work from such a point. In the first 
place if he had to work from this point 
he would have to make a special plug, as 
0.280 inch is not a standard size. Bur 
before making the plug, stop and think 
if you could make a plug suitable to 
work from which could be used on 
metal 0.072 inch thick. 

There are plenty of tools to work with 
where we can use a straight side or 
rather two sides at right angles to each 
other and work from them altogether. It 
is all right for the draftsman to work 
from the center of a hole or a radius, but 
it is different in the shop. 

As for dimensioning holes, the method 
that appeals to me is to mark the hole 
thus: '4-inch drill, '4-inch ream, '4-inch 
20 T. P I.; everyone knows at a glance 
what is required. 

In regard to a radius, if it is a radius 
that can be drilled, or reamed, always 
give the diameter; but if it is not a stand- 
ard size’of drill, give the radius, as 0.123- 
inch R. If it is a fillet, give the radius. 

Referring to Mr. Goldberg’s Fig. 5, how 
odd it seems to say that a screw that is 
0.094 inch diameter 56 T.P.I. is 0.047 
inch times 56. The man making that screw 
in a lathe will caliper from outside to 
outside and not from the center out. I 
do not believe that any better system for 
screws can be found than to give the 
diameter or number of the screw and the 
number of threads per inch. 

Another case is a gear. All dimensions 
should be given from the outside of the 
gear to the outside, as 40 teeth, 10 pitch, 
4-inch pitch diameter, 4.20-inch outside 
and so on. Also the dimen- 
lines for the gear should be pro- 
jected from the side elevation and not 
across the gear at any angle that may be 


diameter, 


sion 


easiest. 

The tailless-arrow scheme is not a good 
one from my point of view. The pay of 
the average detailer is not so large that 
the extra time spent in putting dimen- 
sion lines on a drawing will cost as much 
as the mistakes made in the shop by not 
having them there. As for making the 
drawing confusing, if the outline is made 
quite heavy, the dotted lines lighter and 
the dimension lines very fine, the whole 
thing black, not allowing any dimension 


line to touch the piece itself by 1/16 
inch, no trouble will be encountered. In 
some cases it may be best to make the 
piece twice or four times actual size 


to show everything plainly if the piece is 
very small. 

In conclusion, a great deal of 
must be spent in thinking about a draw- 


time 


ing-room system before action is taken. 
Many things must be considered. First, 
the man ir the shop who has to work 


from your drawings is human like your- 
second, remember that perhaps you 
or understand a little more about 
than the other fellow and a 
time 


self: 
know 
drawings 
little extra 


spent in making them 
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plain will be doubly repaid; third, put 
all the information that is necessary to 
complete the work on the drawings so 
that the man in the shop will not have 
to be running back and forth to know 
what this is and that is. And fourth, and 
by far the most important of all, stop 
and think how you would start to lay out 
the piece if you were at the bench your- 
self and then proceed to dimension. 

I believe that drawings should have 
two base lines to work from as far a6 
possible, but let them always come on 
two straight surfaces at 90 degrees from 
each other and not through the center of 
a hole or radius. 


Bristol, Conn. WALTER J. OLDROYD. 








Fairness in Buying Machine 
‘Tools 








Your very able editorial on page 229, 
touching on the peculiar propensity 
which some buyers of machine tools dis- 
play toward the seller if anything goes 
wrong with a new machine, has no doubt 


struck a very weak point in a weak 
system. 
It has become the standard practice 


with the majority of maufacturers to sell 
their output on trial of thirty and some- 
times even of sixty or ninety days. This 
despite the fact that their machines are 
well known to the trade, and that the 
buyer has no intention of returning the 
tool he buys, because the guarantee which 
accompanies each machine safeguards 
him in every respect. 

If a machine is sold f.o.b. factory, the 
maker is at the mercy of circumstances 
and unfairness on the part of the buyer, 
until the thirty or sixty davs of trial have 
elapsed. On arrival a part may have been 
broken through careless handling on the 
part of the railroad or the buyer’s truck- 
man. Correspondence follows and rather 
than dispute the matter, the seller gives 
the customer the benefit of the doubt and 
makes another part, which is sent and 
arrives in due time. 

Should the machine be heavy and the 
nature of its construction demand that 
certain parts be shipped separately, it fre- 
quently happens that such parts are as- 
sembled in a careless manner, and 
further damage is done, so that the 
maker finally has to send a man at great 
expense to right things. 

The writer has in mind a case where 
a certain firm took advantage of a week’s 
delay in transit, a thirty days’ trial and 
a week to boot for good measure to notify 
the makers’ agent that a chip had come 
out of the knife—the machine in ques- 
tion being a heavy shear; and that he ex- 
pected a new knife before making a final 
settlement. 

There was no doubt in the mind of the 
agent that the matter was simply a case 
of playing for time, with the addition of 
an attempt to secure another, spare knife, 
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inasmuch as the machine was used daily 
in the meanwhile and the chipping did 
not interfere in the least with its working 
and was the fault of an inexperienced 
operator. 

However, the knife was _ furnished 
without question, although it had a value 
of about $75—and the return of the 
chipped one was not requested, the 
buyer’s motive being justly divined, nor 
was it volunteered on his part; as the 
agent very logically assumed that it 
would be cheaper to let him keep the 
chipped knife than have him talk about 
the matter and impair his firm’s repu- 
tation in the least. 

A splendid letter of reference, in ‘com- 
pany of check in payment in full followed 
this line of procedure on the local repre- 
sentative’s part, but the writer entertains 
a lurking suspicion that the agent has 
already promised himself solemnly to re- 
coup the loss on the next set of spare 
parts which form a peculiarity of this 
particular type of machines. 

Another point of unfairness on the 
buyer’s part, which crops out occasionally 
is a wilful underrating of capacity re- 
quired when negotiating with the sales- 
man, and this is especially the case where 
the purchasing agent has the decision to 
make and not the shop foreman. 

Experienced salesmen know that it is 
dangerous to sell a machine with the un- 
derstanding that it will perform a certain 
class of work when in reality a larger 
and more expensive machine should have 
been decided upon. It makes consider- 
able difference whether a machine is 
worked at its maximum capacity day in 
and day out, or whether its maximum 
capacity is called upon as the exception. 

The temptation to buy cheap is always 
very strong with the purchasing agent, 
and by skilfully playing the quotations 
of rival firms against each other, it is 
very easy for him to exact promises from 
the overanxious salesman, which, while 
they may only be verbal, nevertheless 
bind his house morally. 

The conservative salesman of another 
firm, who may have quoted on a machine 
of correct capacity naturally the 
order and his house undeservedly gets 
the reputation of being high-priced. 

Another mistaken policy on the buyer's 
part is the practice to use deliveries as 
a club and place an order conditional 
upon an impossible time to deliver, after 
having probably allowed quotations to 
lie in the files unnecessarily long. 

Rushing an order rarely improves the 
quality of anything and breaks up the 
routine business of the maker to such an 
extent that during many pericds he will 
rather return the order than allow it to 
demoralize his organization, although he 
may suspect that he will not receive an- 
other inquiry from the same source. 

FRANK GREINEP 


loses 


Jersey City, N. J. 
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The Precision Slide Rule 








I have read with keen interest the crit- 
icisms, both favorable and adverse, of my 
design for a precision slide rule, shown 
1034, Volume 32, Part 2, which 


on page 
have appeared in these columns. This 
arrangement was discussed by C. N. 


Pickworth on page 418, Volume 33, Part 
1; by Eugene Messner on page 559, Vol- 
ume 33, Part 1, and W. G. Dunkley, on 
page 129, Volume 33, Part 2. 

A good excuse by a poor mechanic for 
an unfinished job is worthless; but a 
little explanation as to how that job hap- 
pened to leave the shop is strictly in 
order. This design was prepared while 
I was at school and was one of a num- 
ber of original articles required in the 
course. Under editorial persuasion it 
was given forth in its original raw state 
in one of the school journals; such a 
publication being public property, this 
article was subsequently condensed and 
published in the AMERICAN MACHINIST, 
without my knowledge. Had I known 
that it would get away over to England 
and the continent in this crude form, !t 
would never had seen the light. 

Shortly after this preliminary design, it 
was decided to omit the vertical lines as 
Mr. Pickworth has also found to be nec- 
essary, and a D scale 40 inches long and 
1.2 inches high was laid out. That the 
diagonals are parts of a curve, was made 
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quite evident in the region between 1! 


and 1.5. This curve was found to be 
logarithmic, and its general formula to 
be: 
x — é log. y + J 
: h 

where 

L Length of scale; 

h 10 * hight; 


y = Total vertical hight of all the di- 
agonals and parts of a diagonal 
to the left of any given point; 

x — Distance of the point from line 1. 
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This gives the logarithmic principle re- 
ferred to by Mr. Messner. 

The left end of such a curve is shown 
in the upper portion of Fig. 1. This is 
for a D scale 10 inches long and 0.3 inch 
high; here L 10; h 10« 0.3 and x 


V+ 3 , 
10 log. . The corresponding 


slide-rule scale is shown below. In the 
graph all distances y are measured in 
inches from OX, and all distances x 
from OY. 

To show how values of x and y for 
such a curve are found, let us take for 
example, the point P at 2, Fig. 1. Here 


the diagonals to the left, we know will 
be 10 in number, and hence their total 
vertical hight will be 10 «0.3 = 3 inches; 
therefore y= 3 inches, and x = 10 log. 


i 3 10 log, 2 = 3.010 inches. Hav- 


ing found a series of values and plotted 
this graph, let the vertical distance on 
OY, starting from O, be divided into 
equal parts. OB, BC, CD, etc., each to 
be equal to 0.3 inch, or the hight of the 
scale. From B, C, D, etc., let parallels 
to OX be drawn, cutting the curve and 
passing somewhat beyond, as shown. At 
each point of intersection B’, C’, D’, etc., 
perpendiculars may be dropped onto the 
line immediately below, forming a ser- 
ies of approximate triangles. These tri- 
angles may now be dropped onto a com- 
mon base, MN, Fig. 1, parallel to OX. 
Removing the vertical lines, except at the 
integral divisions 1, 2, etc., and possibly 
at the halves, and drawing a line to con- 
nect the tops of diagonals, we shall have 
the scale as it should be, strictly correc: 
and simple. 

With Mr. Dunkley, I believe that Mr. 
Messner has anticipated a greater curva- 
ture than actually occurs. The interval 
of greatest curvature lies between 1 and 
1.1, or what is the same, between O and 


B’ as shown exaggerated in Fig. 2. The 
, dy 
tangent to any curve is expressed by _ 
‘ 
Here 
v+3 10k 
dx= rod (1 9-19 — +) =- — dy, 
ali 3 y+3 ° 
where k = modulus for logarithms to the 
base 10 — 0.4343. 
ly v 3 
Hence -= st eo a 
dx 4.343 
Tan. 01.0 = —"— = 0.6907; @1.0 = 34° 38 
4.343 
Tax. a1.1 = ——— = 0.7599; @1.1 = 37° 14 
4.343 
As will be observed, this change of 


slope amounts to only 2 degrees 36 min- 
utes. If the straight-line scale had been 
drawn, as in the original design, the tan- 
gent of the angle that this line makes 
with the horizontal would be 


0.3 0.3 
10 (log. 1.1 — log. 1.0) 10 log. 1.1 
0.3% 
= 0.7245; Gs = 35° 56. 


0.4139 
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The greatest angular error, then, at the 
interval of greatest variance, would 
amount to only 1 degree 18 minutes. In 
a similar manner it can be shown that at 
the interval of least variance, namely, in 
the division between 9.9 and 10, this er- 
ror is 2 minutes 27 seconds. 

It may be of interest to know what the 
theoretical numerical error 

This error very 
105 and is 


greatest 
would be. 
close to 


occurs 


shown some- 
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CURVATURE, AND 
METHOD 


VARIATION OF 
ERROR OF STRAIGHT-LINI 


what exaggerated in Fig. 2. The 
straight line will give a point at M, half 
KM 
10 log. 1.0488. Strictly, M 
should be at M’ where K M’ 10 log 
1.0500. The error MM’ in inches 


0.00493, or about three times the thick- 
hair line, and the numerical 


. 0.41393 
way between K and L. 


0.20697 


ness of the 


10.500 — 10,455 


error 0.00114 or a 


10,500 
little over 1/10 of 1 per cent. In a sim- 
ilar way it can be shown that the error at 


the other end of the scale would be 
0.0015 per cent. 
All the above calculations are based 


upon a scale 10 inches long and 0.3 inch 
high. I do not hold that this is, or is not, 
the best proportion for such a scale; but 
whatever scale is used the same condi- 
tions may be shown to be true, namely; 
that in the majority of divisions, the de- 
parture of the curve from the straight 
line will not be apparent. Hence no real 
simplicity is lost in the curved-line de- 
sign. 

This brings up the question, is it not 
much more difficult to engrave a logarith- 
mic, than a straight-line scale? If an 
engraving machine is resorted to, where 
the produced after a master, 
then the one is no more difficult to divide 
than the other. If, however, a strictly 
automatic machine does the work, then it 
would seem that the logarithmic line 
would be the better, in that it involves the 
simpler machine for its production. By 
inspection of the curves in Fig. 1, it will 
be evident that any dividing engine whose 
dividing head moves uniformly back and 
forth in the direction OY, and 
platen moves simultaneously in logarith- 
mic proportion in the direction O X, will 
trace the desired On the other 
hand, if the straight-line rule be resort- 
ed to, the motion of the dividing head be- 


scale is 


whose 


scale. 
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major divisions 
different for each 
uniform and 
Hence to 
proposed 


tween cach two 
must not only be 
division, b.it must be 

positive in that interval. 
divide a scale as originally 
would require 90 separate mech- 
anisms for a D alone, while 
any one mechanism conforms to 


scale 
which 


/ h 
the law x = L log. ma) would engrave 


the curved-line scale. Such a mechanism 
has been designed by myself, but that is 
“part of another story.” 


Chicago, III. A. N. LuRIE. 








Rod Storage Rack 








A. Harwood, on page 1221, Part 1, 
Volume 33, describes a rack used for 
storing bar stock, but does not give a 
detailed drawing of the castings required. 

I was formerly employed as _ store- 
keeper in one of the departments of the 
Pennsy!vania Steel Company, Steelton, 
Penn., where this arrangement was in 
use and show herewith a drawing of the 
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rack section and spacing sleeve, as well 
as the general arrangement. 

The assembled rack differs in a 
particulars from that shown by Mr. Har- 


few 
wood. Instead of using a large base sec- 
tion for securing the uprights, they are 
fastened to the floor and ceiling by round 
floor flanges and lag bolts. The uprights 
consist of 1'4-inch extra-heavy wrought 
iron pipe instead of shafting. The pipe is 
much cheaper and, as it is fastened in 
two places, is rigid and strong enough 
for all purposes. 
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The first shelf section on the rack 
shown herewith, it will be noticed, is 
placed several inches from the floor, two 
or three of the sleeves being used under 
it. The advantage of this arrangement 
over the large base section lies in the 
fact that it is much easier to sweep the 
floor around the rack. With the base 
section loaded, it is nearly impossible to 
sweep around it without unloading it. 

The drawing of the shelf casting shows 
a tapped hole in the boss at one side. 
This is for the insertion of a set screw to 
prevent the section from turning on the 
upright. 


Steelton, Penn. STOREKEEPER. 








Discussion of the Previous 
Question—Answering 


an Ad 








John R. Godfrey, on page 196, writes 
of a machinist who put an ad. in the 
AMERICAN MACHINIST for a_ position, 
reading, “I am a machinist, and I want 
a job.” Mr. Godfrey questions the wis- 
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on the cost of space by being brief, they 
insert a few stereotyped phrases and ex- 
pect to get results. I refer to those ads. 
which you run across so often: “Wanted— 
A draftsman; state age, experience and 
salary expected.” They don’t tell us 
whether they want a structural, mechan- 
ical, architectural, or what kind of a 
draftsman they do want; whether he 
is expected to work on reinforced con- 
crete work, jigs and fixtures, general ma- 
chinery, house plans or map work. When 
there are so many specialized lines of 
engineering work, it does seem strange 
that so many firms are so willing to keep 
pouring out their money for such utterly 
worthless advertisements. 

How many of your readers have 
answered a “Help Wanted” ad., holding 
out the prospect of a good position, have 
hustled to get their letter of application 
in on the first mail, have sent samples 
of their work and return postage in case 
of unfavorable consideration, have waited 
patiently and hopefully for a reply and 
have never even been rewarded with a 
letter of refusal! 


Some of the the 


largest firms in 
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dom of the advertiser in being so brief 
and in not being more explicit in word- 
ing his ad. 

Now my opinion is that there are a 
great many readers of the “Situations 
Wanted” columns whose attention would 
be drawn to this ad. through the very 


fact of its novelty and that the writer 
would receive consideration for his 
originality. 


There is another point, however, an- 
other side of this question which de- 
serves consideration. Many firms spend 
their good money for ads. in the “Help 
Wanted” columns, which never bring in 
a reply. Striving to save a few cents 


STOCK-RACK DETAILS 


country never write acknowledging re- 
ceipt of applications except to the lucky 
party who is picked for the job. 

Readers often lose faith in a paper and 
accuse the advertising manager of “salt- 
ing” his columns when such cases occur, 
although the owners of the paper are 
just as zealous and sincere in preventing 
them as the readers. 

It is time that all firms give the matter 
some consideration. It is unfair to the 
readers, the paper in which the ad. ap- 
pears, and themselves, as tending to de- 
stroy confidence. 

J. H. Harris. 

Philadelphia, Penn. 
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Editorial 








Progress Toward Good Shop 
Management 








It is gratifying to note the advance that 
has been made in recent years in shop 
management. We shall not quibble as to 
whether we should use the term “scien- 
tific management” or “good management” 
as long as all are working to the same 
end, that is, the best work for the pur- 
pose in the quickest time at the lowest 
cost, with good wages to those who pro- 
duce these results. 

Today more attention is given this sub- 
ject than ever before, and the best en- 
gineering talent of the country is study- 
ing the problem. There seems to be a 
general awakening to its importance, not 
only in the payment of increased divi- 
dends and the conservation of our re- 


sources, both natural and human, but 
also in its bearing on our struggle for 


national commercial supremacy. 

Many manufacturing plants have in- 
creased their output, not by an increase 
in equipment, but by changes in organi- 
zation and methods, and an increase in 
efficiency. In some establishments high- 
ly paid experts are employed to make 
extended investigation of conditions, and 
to devise the best organization and the 
best methods. In nearly all cases this 
has resulted in largely increased effi- 
ciency, better wages to workmen, and in- 
creased dividends. 

It is gratifying to note that the reduc- 
tions in manufacturing costs have not 
been made by reductions in wages. In 
fact it is well established that drive 
methods seldom, if ever, bring about effi- 
ciency, and the methods advocated by ex- 
perienced organizers provide for largely 
increased wages to the efficient workmen 
who put forth their best efforts. 

It has also been well demonstrated that 
management and shop direction must be 
in the hands of those who have been edu- 
cated for the work and who have had 
years of experience in the line. Year 
by year management becomes more near- 
ly a science. This is almost axiomatic 
and it would appear needless for us to 
invite attention to this, were it not that 
we had to record one important exception 
to the record of progress of good man- 
agement. 

The naval authorities, in the adminis- 
tration of navy yards, have violated the 
very elements of good management. Men 
whose lives have been spent at sea under 


naval discipline, who had no experience 
in industrial management and who have 
little or no knowledge of shop conditions 
or shop methods, are placed not only in 


control of the administration of the in- 
dustrial works, but also in immediate 
charge of important shops. It seems 


needless to point out that this must inevi- 
tably result in very low efficiency, and a 
large waste of public money, and may 
seriously impair our navional defense. It 
is inconceivable that such conditions 
should exist and we hope that immediate 
steps will be taken by the naval author- 
ities to remedy these conditions. 








Selecting the Right Vocation 








Teachers have an excellent opportunity 
to watch the natural tendencies and 
capacities of scholars. And_ though 
it is not distinctly their province 
to do so, they can do much toward 
helping young men in the selection 
of a suitable vocation. And this is large- 
ly the difference between good work and 
inefficiency. 

We have a case in mind where a boy 
was struggling with mechanics in a night 
school and making very little progress. 
The teacher sized up the situation, knew 
of a good opportunity to learn to be a 
cook on board a steamer, and the boy 
took up the suggestion. He made a good 
cook and is earning better pay than he 
ever would as a machinist. 

If we could weed out the men who are 
working as machinists but would 
make better carpenters, barbers, coach- 
men or engineers, and be happier doing 
it, the efficiency of the trade, as a whole, 
would be increased. But, unless we re- 
plenished the supply with misfits in other 
trades, who ought to have been machin- 
ists, our supply of men would run short. 

We talk much about the efficiency of 
the men in a shop as a whole, but this 
depends on the efficiency of the individ- 
ual. This in turn depends on whether he 
is fitted for the work and likes it, or 
whether he runs a planer because he had 
to find something and that was the first 
job that came handy. 

We must not expect perfect men. If 
we did, most of us would be out of a job. 
But we can come nearer the goal of in- 
creasing efficiency by using as much 
care as possible in helping the boy get 
started in the line of work that interests 
him. Although he may not realize it, it 
takes a big difference in salary to make 


who 
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up for an uncongenial occupation, and 
even then there is a lurking feeling of 
unhappiness that some never get over. 

Teachers, parents and employers will 
do well to try and find out what work 
interests a boy and to refrain from trying 
to make him follow certain lines against 
his will. It is better to be a goodchauffeur 
than a poor lawyer, or to be a really 
good farmer than a third-rate tool maker. 
And it is a business proposition to every- 
one concerned, for when a man likes his 
work, he does it better and gets more 
out of life generally. 








Making a Definition for 
Machine Tool 








If any of our friends are in need of 
something to think about, we would sug- 
gest that they try their hand at making a 
definition for “machine tool.” 

It seems easy until you begin to get 
something like this: 

“An independent mechanism having 
moving parts which hold and guide a tool 
and the metal being operated upon.” 

That sounds like a pretty fair definition 
until you begin to talk it over with ma- 
chine-tool men—then you see its weak 
points at once. 

Some object that it does not say “power 
driven,” yet it is difficult to see how a 
lathe or a shaper is any less a machine 
tool if you drive it by foot power after 
the engine shuts down than it was before. 
The same thing comes up in the use of 
the word “metal.” 

If you are turning iron in a lathe it is 
a machine tool but if are turning 
wood, it belongs in another class entirely 


you 


if the word metal is used. 

But, when you come to think it over, 
is it quite logical to use the word metal 
at all? Isn’t a nicely built buzz planer 
2s much a machine tool as its companion 
in metal work, the slab milling machine, 
or a circular saw as its counterpart, the 
cutting-off or cold saw ? 

But cutting out the wood-working tools 
entirely, we still boilermakers’ 
ffunches, shears, etc., as well as tinsmiths’ 
other tools which cannot be 
cut out by any definition we know of. 
They can be ruled out as undesirable 
citizens, but it should be possible to make 
If we 


have 


shears and 


a definition that will fit the case. 
cannot, it seems logical to assume that 
machine tool is a term having a wider 
scope than we have been in the habit of 
as uming. 

It would be difficult to rule out a very 
nicely made punch press for intricate 


work, and yet the same definition must 
include the roughest boilermakers’ punch. 
Nor can we logically exclude all boiler- 
making or sheet-metal working tools, as a 
plate 


planer is too closely related to a 
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traveling-head planer for machine-shop 
use to be disowned in this way. 

Altogether it is a question that will 
bear much careful study and afford use- 
ful occupation for considerable spare 
time. 








The Right Basis for an 
Industrial School 








Many cities are considering the estab- 
lishment of industrial or trade schools 
and it is obviously impossible that no 
mistakes be made or money be wasted 
during the preliminary stages. But we be- 
lieve that some at least, can be avoided 
if the organizers will but consider the 
experience of Rochester, New York, as set 
forth by George M. Forbes, the president 
of the board of education of that city. 

Their school is known as the Factory 
School and is based on the plan of a 
shop with a school attached, rather than 
the reverse as is usually the case. To 
quote Mr. Forbes: 

The very foundation of an industrial 
school is in its product in the commercial 
In other words, if this school was 
to be a factory school, an _ industrial 
school, it must have its foundation laid 
where the factory lays its foundation. Ab- 
solutely everything that pertains to a rea! 
factory is built on product or grows out 
of and depends on the product. And we 
realized that the only product that had 
reality was the one that had been placed 
upon a commercial basis. 

In accepting this idea we undertook to 
make the greatest break from school tra- 
ditions that was possible, every product 
of the common school having no reality. 
The course of study is dictated by the re- 
sults sought. The product requires esti- 
mates and measurements and calculations 
to make things come out right. By plac- 
ing the right emphasis on these, mathema- 
tics finds its way into the course, and 
grows out of the needs of the shop. 

Fifty boys, under practical men who 
had been foremen and knew nothing of 
teaching from the school point of view, 
produced over two thousand dollars’ worth 
of wood work for the schools of the city 
as well as electrical work such as bell 
systems, repairing gongs and batteries, 
running light circuits and similar work to 
the value of $135. About half of this was 
done under the direction of boy foremen. 

Another point to be remembered is that 
a school of this kind can and does start 
many boys on the right road who would 
otherwise be drifters all their lives. Everv 
manufacturer knows the various kinds of 
deviltry that a lively boy of 14 can 
perpetrate in a shop. Many of them de- 
test the common schools and make them- 
selves obnoxious to everyone in the class. 
Others are dull at study. Yet in most 
cases both kinds can be interested in do- 
ing some real work if they are handled 


sense. 
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in the right way, as all industrial teachers 
can testify. Every boy that can be 
started right not only adds one to the 
useful members of society but subtracts 
one from the other side as well. 

We firmly believe that a boy who has 
the opportunity of learning how to make 
real, useful products, learning how to 
make them right, will be happier himse!f 
as well as becoming of real value sooner 
than those who play at shop work. The 
trade school which is to survive must 
make the work the first consideration and 
the “schooling” as a tool which will he!p 
in the work, not as a feature by itself. 








OBITUARY 








John M. Larmour, manager of the 
small-tool department of the Baird Ma- 
chinery Company, Pittsburg, Penn., died 
on August 17. 








PERSONALS* 








Charles H. Logue has resigned from 
the editorial staff of this paper. 

W. S. Davenport, president of the Dav- 
enport Machine Company, New Bedford, 
Mass., sailed for home on September 3, 
after an extended business tour in Eu- 
rope. 

J. F. Buckley, formerly general super- 
intendent of the St. Marys Machine Com- 
pany, St. Marys, O., has become general 
manager of the Buckley Specialty Com- 
pany, Lima, O. 

A. S. E. Ackermann, secretary of the 
Society of Engineers, Westminster, 
London, Eng., is spending a few weeks in 
this country prosecuting some work in 
connection with his consulting practice. 

Alfred J. Hill, for a number of years 
connected with the mechanical-manufac- 
turing department of the Anaconda Cop- 
per Mining Company, has resigned his 
position as superintendent to take up 
residence in California. 

D. E. Williams and J. N. Hannun, en- 
gineers, have organized under the firm 
name of Williams & Hannum, to engage 
in a general structural-engineering busi- 
ness with headquarters in the Scofield 
building, Cleveland, O. 

L. R. Shallenberger, who was formerly 
superintendent of construction for the 
Griffin Wheel Company, Chicago, IIl., 
has established an independent engineer- 
ing practice in Paonia, Colo., making a 
specialty of reservoir and _ irrigation 
work. 

Albert W. Jacobi, formerly instructor 
in the Newark Technical School, and for 
a number of years engaged in various po- 
sitions with manufacturing concerns in 
the mechanical field, has established a 
consulting engineer’s office in Newark, 
N. J. 


*Items for this column are solicited. 
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New Tools and Shop Appliances 














Piston Ring Grinder 








The halftone illustrates the improved 
piston-ring and surface grinder, built by 
the Bay State Grinder Company, Wor- 
cester, Mass. 

This machine has been designed with 
ample weight and stiffness to adapt it to 
any work within its capacity, and to meet 
the most exacting requirements with gas 
engine piston-ring fitting. 

As illustrated, the Walker magnetic 
chuck is attached to a vertical spindle, 
which in turn is driven by spiral gears 
from the cone shaft, the spiral gears run- 
ning in an oil bath. The chuck is ele- 
vated by a graduated hand wheel. The 
head which carries the grinding wheel 
is adjustable so that work may be ground 
convex or concave, if desired. The ad- 
vantage of such an adjustment for grind- 
ing saws and cutters, can readily be seen. 
This head is provided with three speeds 
giving the necessary feeds for roughing 
and finishing. The spindles and shafts 
are ground and are provided with adjus- 
table bushings thoroughly protected from 
dust. The machine is also furnished with 
hand feed. 

A special crank feed whichis particular- 
ly serviceable for piston ring work can 
be provided, thus rendering the machine 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 





production, is the pedal clutch-operating 
device, which enables the operator to 
Start and stop the rotation of the chuck 
with his foot, thus giving him the free use 
of his hands for feeding the work to the 
machine. The same pedal also connects 
and disconnects the circuit which supplies 
the current for the chuck; this can also 
be operated by hand if desired. 

The machine is arranged for either wet 
or dry grinding, and it can be equipped 
with vertical spindle and cup wheel, if 
desired. A valve-face grinding attach- 
ment with draw-in chuck and an attach- 
ment for grinding single cams can also be 
furnished. No countershaft is needed, 
as the grinder is driven from the main 
line. 








A Portable Electric Driven 
Air Compressor 























especially efficient in this line for auto- 
mobile manufacturers. 
One of the special features for rapid 





The accompanying illustration shows 
a small portable air-compressor equip- 
ment recently built by the British West- 
inghouse Electric and Manufacturing 
Company, Ltd., Manchester. 

It cunsists of a standard Westinghouse 
air-brake compressor, driven through 
single reduction gearing by a 3-horse- 
power three-phase Westinghouse squirrel- 


























A PISTON-RING GRINDER 
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A PoRTABLE ELECTRIC-DRIVEN AIR CoM- 
PRESSOR 


Cage 
mounted on a strongly built wooden trolley 
wheels, so that it can be 
from point to point. The 


motor complete, with control panel 
with rubber 


easily moved 
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The New Haven Manufactur- 
ing Company’s Quick 
Change Gear 








Fig. 1 shows the headstock and part of 
the bed of a 36-inch triple-geared New 
Haven engine lathe with coinplete quick 
change device attached. With this device 
32 different threads and 32 gradations cf 
feed are obtainable by the manipulation 
of two levers, one of which is shown 
projecting from the diagonal slot in the 
gear box, and the other to the left of it. 

Fig. 2 shows the rear view of the de- 
vice. Four are obtainable 
through the nest of sliding clutch gears 
to the right, while each gear in the cone 
to the left affords, in combination with 
the clutch gears, four more variations. 

Fig. 3 shows a change feed box giving 


variations 
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Fic. 1. COMPLETE QuicK CHANGE 
GEAR Box; Front View 


three changes. This device is furnished 
instead of the complete quick-change box 
when so specified. The three-change box 
is operated by a single lever and witna 
it changes can be made while the lathe is 























Fic, 2. CoMPLETE Quick CHANGE FEED 

AND 42-INCH LATHES 
current for operating it is taken from 
plug boxes on the walls by means of a 
flexible cable The connections are so 


arranged that when the motor is thrown 
on the line at starting, the fuses are cut 
and after the has attained 
a fair speed, the switch is thrown over to 


out, motor 


the other side, putting the fuses in circuit. 








A Set of High-speed ‘Tap 








Wrenches 
The halftone shows a set of tap 
wrenches manufactured by the J. E. 
Poorman Company, Inc., 1825 Bristol 


street, Philadelphia, Penn. 

This wrench is used in the usual way, 
the nurled extension on top of the handle 
steadying it in the hand. When the hole 
is tapped to the proper depth a half turn 


back, with the cross handle in the hand, 
will break the chip in the hole, after 
which the tap is backed out at high 
speed, with the thumb and forefinger on 
the nurled extension. The wrenches are 


made with three sizes of chucks, the jaws 
are broached square on the in- 
giving a firm grip on the tap. The 
taps from 1 


of which 


chucks take 16 to 3/16; 


to ind 3/16 to 7/16 inch, respectively. 
The handles are made in three lengths 
appro ately, 3, 6 and 12 inches, re- 


Box FOR 


2 « a6 


Fic. 3. 


CHANGE FEED Box 
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A SET 0} 


HIGH-SPEED TAP WRENCHES 
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running without danger of breakage. With 
either of these devices, threads and feeds 
not shown on the index plate can be ob- 
tained by substituting change gears in the 
usual way. These quick-change boxes are 
applied to lathes of their manufacture by 
the New Haven Manufacturing Company, 
New Haven, Conn. 








A Safety Trip for a Punch 


Press 








Figs. 1 and 2 show a safety lever for 
punch presses, shifting belts, clutches or 
similar work. 

In Fig. 1 the lever is in the safety po- 


sition. To start a machine the slide A 
to which is attached the pedal C, is 
pushed forward, releasing it from the 














GARDINER’S AUTOMATIC SAFETY LEVER 


locking device B; the lever D can then 
be pushed downward. When the foot 
removed from the pedal the lever 
brought back by the spring E and the 
slide A is pushed into the safety posi- 
tion by the spring G. 

Fig. 2 shows the lever in down posi- 
tion and showing the lock X clearly. In 
some factories the foot lever has been 
done away with to some extent and hand 
levers are used; the device is applicable 
to this method of starting and stopping 


IS 


iS 


also. It is manufactured by the Crescent 
Machine Company, Ltd., 15 Dalhousie 


street, Montreal, Canda. 
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A Tool Block for Driving 
W heel Lathes 


The halftones a tool block for 
driving-wheel iathes ,built by the Putnam 
Machine Company, Fitchburg, Mass. 
The clamp for the tool novel. The 
lever A has a cam-like projection formed 
on one end of it, at B. In the other end 
is the clamping screw C, which impinges 
on a hardened block D on the top of the 








show 


is 
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A Die Grinder 








Figs. 1 and 2 show a new grinder 
which is being put on the market by 
F. L. Schmidt, Twenty-first street and 
Eleventh avenue, New York. The table 


of the machine shown is a special one 
used in envelop factories for grinding 
envelop dies, but regula rtable with 
lever or screw feed can be supplied. The 
table 18 inches diameter with 


a 


shown is 
































Fic. 1 A Die GR 
tool E. The block D is removable, but is 
chained to the tool post to prevent it be- 
In practice the tool E is put in 
place under the lever A, the block D is 
then placed on top of the tool under the 
end of the clamping screw C, and the 
screw tightened, this rocks the lever A on 
its pivot and clamps the tool at the front 
under the cam B and at the back under 
the screw C. 


ing lost. 





=. 























A Toot BLOCK FOR 


DRIVING-WHEEL LAT 


NDER Fic. 2 

the support eccentric so that the dies 
can be fastened to the table and the 
table swung under the wheel. - Three 


inches of vertical adjustment is provided 
hand wheel and a fine- 
pitched elevating screw. The table can 
be locked in any position by means of 


by means of the 
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the shown. The cup 
wheels, eight and six inches diameter res- 
and 
spindle, 
in the 


clamping screw 


hole are 
end of the 
diameter 


pectively, have a -inch 


mounted on each 
inches in 


The 


which is 1 


bearings. spindle can be swung 


from the horizontal position, shown in 
Fig. 1, to the vertical position, shown in 
Fig. 2, while the machine is in motion, 
and can be changed in any position be- 
tween these two limits by the binding 
screw on the top of the column. 

Fig. 3 shows the belt drive from the 
countershaft at the back over the two- 


flanged idler pulleys. These pulleys are 


free to slide on their stationary shafts 
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and are adjusting to correct position 


when the spindle is swiveled. 








A Combined Bench and Tool 
Post Grinder 








The halftone shows a handy little tooi- 
post grinder built by the New York Elec- 


tric Tool Company, 136 Liberty street. 
New York. It carries a 3-inch wheel 
;-inch face which runs at 6000 revo- 


lutions per minute. The spindle runs in 
tapered, split, phosphor-bronze bushings 
adjustable for wear. The machine is also 
provided with a rectangular base, not 
shown in the halftone, to which it is 
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A COMBINED BENCH AND TOOL PosT 
GRINDER 


readily attached, converting it into a 
small bench grinder. Without the base 
the machine weighs 8 pounds. 








Instruments for Measuring Time 


The first machine for measuring time 
of which we have knowledge was called 
the clepsvdra. The word is of the Greek 
origin and signifies “‘water thief.” It was, 
in fact, a water clock. 

The time was noted by the descent and 
1 float on the water in a vessel 
out of which the water 
slowly dripped. Sometimes a graduated 
attached to the float and 
with it, the gradua- 
they appeared 


ascent of 
into which or 
rod was 
raised 
tions 


was 
and lowered 
being observed as 
above the edge of the vessel. 
before sun dials 
clepsydra had been made 
Chaldea, India China. 
duced them into 
mentions having found 
Britain when he visited that country with 
They had been known in 
than a hundred years prior 
where they were brought by 


were invented 
and used in 

Plato intro- 
Greece, Julius Cesar 
clepsydra_ in 


Long 


and 


his 


army. 
Rome more 
to that time 


OcIplo Nasica. 
THE SUN 


Anaximander, a Gre 
was born in 610 B. C. 


DIAl 


4stronomer, who 
died in 547 


‘ 


s 4 s credited with the ntion of 
he sun dial. Before his time the Creeks 
only marked the divisions of the day 
sy the different lenths of t! sun’s 
hadow Recent discoveri however, 
pri that the Chaldeans used this in- 
stru nt several centuries earlier. 

It has been supposed that many of the 
numerous obelisks found in Egypt were 
erected in honor of the sun and were em- 
ployed as gnomons, the hour of the day 
being determined by the length of the 
shadow instead of by its angular position. 

THE SAND GLA or H 2 GLASS 

I sand glass was known and used at 
tl ver same earl time as_ the 

psydra and operated upon the same 
principle, the sand taking the pla of 

ter and the dropping of a definite 
quantit f sand through a small open- 
ing from compartment of a vessel io 
if ther 


By Henry Abbott * 








A brie} extract jrom a very 
complete historical sketch. 

Shows who made the 
early clocks and watches, 
and when. 

Introducing Yankee 
clocks into England. 




















*lresident, The Cal 


New York City 


llagraph Company, 

The sand glass was less accurate than 
the clepsydra and required more constant 
attention to its position at the 
proper moment. 


reverse 


CLocks’ EARLY HISTORY 


The inventor and constructor of the 
first clock having gear wheels and pinions 
and driven by not definitely 
known, nor can the date be fixed with any 


degree of certainty. 


weights is 


Gerbert, who was Pope under the name 
of Sylvester II, made a clock at Mag- 
deberg, about the year 996 A, D. In 1232 
ihe Sultan of Egypt sent a “horologium’ 
to the Emperor Frederick II. It is de- 
scribed as being “impelled by weights 
and that it pointed 
hour of the day and night with certainty.” 


, 


wheels so out the 

Several writers of the eleventh century 
speak in familiar terms of clocks then in 
but ho lived the 
vears 1265 and 1321 was the first to men- 
i hours. 


use, Dante, w between 


tion an horologia that struck the 
Vick, who was brought 


in 1370 Henry 
from for the purpose, by 


I Germ 
Charles V, 

at Paris and 
palace 


imen of 


any 
king of France, made a clock 
set it up in the tower of the 
Although earliest 
clock of 
scription has been preserved, 
certain clocks 
use in limited numbers in Germany prior 


this is the 
good de- 


it is quite 
known 


which a 


Spe C 


that and in 


were 


to the time that Vick was sent for by 
Charles V. The art of horology was 
probably being slowly developed in Ger- 
many for more than a hundred years 
prior to the time of Vick, though our 
information of it is very meager. 

Among early clocks of which we find 
mention, it is recorded that in 1523 a 
clock was built for St. Mary’s, at Oxford, 
which was paid for out of fines imposed 
upon the students of the university. 


THE PENDULUM 


In 1583 Galileo, while watching the vi- 
brations of the great bronze lamp swing- 
ing from the roof of the cathedral at Pisa, 
observed that, whatever the range of its 
oscillations, they were invariably 
cuted in equal times. The experimental 
verification of this fact led him to the im- 
portant discovery of the isochronism of 
the pendulum. 

Seventeen years after the death of 
Galileo, or in 1656, Christian Huygens, 
who was born at the Hague but who was 
then residing in Paris, constructed for 
use in his astronomical researches, a 
clock to which he applied the pendulum 
discovered by Galileo. His experience 
of the need of an exact measure of time 
in observing and calculating the positions 
of the heavenly bodies, undoubtedly stim- 
ulated his activity in the horological art 
and led to other important improvements 
in clock construction, which shall be 
mentioned later. On the 16th of June, 
1657, Huygens presented the first pendu- 
lum clock ever made to the government 
of his native land. 

About the year 1600, a device called 
“the remontoir” was first introduced into 


exe- 


clocks. It consisted of a mechanism 
which would either wind up a_ small 
weight or bend up a delicate spring, 


which, being released. 
its force to the 


should alone give 
escapement by which 


means the vibrating bar or the balance 
wheel was supposed to be always im- 
pelled by an equal or uniform force. 
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WATCHES 


Watches, or “pocket clocks,” as they 
were then called, were made many years 
before the application of the pendulum 
to clocks; they were certainly in use in 
the year 1600. Several writers fix the 
date as early as 1530. These watches 
had the verge escapement, same as used 
in Vick’s clock, but a balance wheel was 
substituted for the virbating arm or cross 
used by Vick, and the motive power was 
a coiled spring in place of the weight. 

These early watches were made en- 
tirely of iron, were from four to six 
inches in diameter, and since the crown 
wheel rotated vertically to the plane of 
the other wheels of the train, the frame 
required considerable depth and _ the 
watch was very thick, resembling in shape 
a very fat onion or turnip. 

Watch crystals were first made in 1615, 
the minute hand and gearing to drive it 
in 1687, but the second hand was not 
used until 1780. 

The art of piercing rubies and other 
hard precious stones was discovered by 
M. Facio, of Geneva, Switzerland, about 
the year 1700 and soon thereafter he be- 
gan the manufacture of jewels for 
watches. 

MARINE TIME PIECES 

Philip the Third of Spain, in 1598, of- 
fered a reward of 1000 crowns to the 
inventor of a satisfactory marine time- 
keeper which could be used to ascertain 
longitude at sea. The states of Holland 
soon after offered 100,000 florins; the 
British Parliament in 1714, during the 
reign of Queen Anne, voted 20,000 
pounds sterling for the same purpose; 
and the Duke of Orleans, Regent of 
France, in 1716, promised in the name 
of the king 100,000 livres. 

John Harrison, an Englishman, applied 
himself vigorously to this task and after 
several years of experimenting, in 1735 
he took to the Board of Longitude at Lon- 
don a timepiece which was tested on 
board a king’s ship in a trip to Lisbon. 
The result of the test was so satisfactory 


that the commissioners gave him 500 
pounds to carry out further improve- 
ments. 


Harrison worked on the problem with 
the utmost perseverance, and after mak- 
ing several models completed one in 1761 
which he considered perfect. His son was 
sent on a voyage with it to Jamaica for 
the test; and on his return to Portsmouth 
in 1762 the timepiece was found to have 
lost only 1 minute 54'% seconds. This 
was surprisingly accurate for that period, 
as it determined the longitude within 18 
miles, and the specifications required that 
it should be accurate only within 30 
miles. 

ESCAPEMENTS 


An escapement for clocks made by Doc- 
tor Hooke, in which the pallets took the 
form of .an anchor. was fitted with a pen- 
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dulum and submitted to the Royal Society 
in 1666. This device Hooke claimed to 
have made in February, 1656. This date, 
if correct, would place Hooke four or five 
months in advance of Huygens in the 
production of the first pendulum clock; 
but since Hooke failed to make public 
his invention until about ten years after 
Huygens’ clock was known, he has never 
been credited with that distinction. 

A watch containing a rack and pinion 
verge escapement made by Huygens ap- 
peared in 1675. It had a pinion formed 
upon the spindle of the balance and this 
pinion engaged with a rack or segment 
of a wheel on the opposite end of which 
was formed pallets of the Vick type. 
These watches were first made without 
the balance spring and when the spring 
was later applied to them it was dis- 
covered that the balance made two vibra- 
tions in the same time that it took to make 
one vibration without the spring. 

The famous “Waterbury” watch, which 


a few years ago furnished material for 
the joke papers because it required a 


very. long time to wind, contained the du- 
plex escapement in practically the same 
form as it was left by its last improver 
Tyrers, in 1795. 

About 1690 the dead-beat escapement 
for clocks was invented by Graham. Al! 
escapements made prior to this date were 
subject to more or less recoil upon the 
train of wheeis after each drop of a tooth 
of the escape wheel upon the pallets. 
Dead-beat escapements are now quite 
generally used in regulators and expen- 
sive astronomical clocks. 

Tompion, a London watchmaker, made 
in 1696 an escapement for watches in 
which the balance spindle a solid 
cylinder. Many years after, Graham, 
who had been a pupil of Tompion, im- 
proved this escapement by making the 
cylinder hollow and changing the shape 
of the scape-wheel teeth to the form of 
wedges. This cylinder escapement proved 
very satisfactory in ordinary time-keepers 


was 


and it is still in use. 

In 1763 Mudge suggested the use of a 
small spring which should be bent up by 
the moving power of the train and at 
every vibration of the balance it would 
be released so as to exert its re-turning 
or unbending maintaining the 
motion of the balance of a watch. 

The rack and pinion escapement of 
Huygens was improved by l’Abbi Haute- 
feuille, of Paris, in 1722. This invention 
of Hautefeuille’s was known as the “lever 
escapement.” It was very much used for 
about one hundred and forty years, par- 
ticularly by English makers of watches 
The writer has examined watches con- 
taining this escapement, which were made 
in England as late as 1875. 

About 1760 Thomas Mudge substituted 
a fork-shaped lever for the rack in 
Hautefeuille’s escapement and mounted 
a small disk bearing a pin made of ruby, 


force in 


S15 


upon the balance staff in place of the 


pinion. This change made by Mudge 
proved to be a decided improvement in 
escapements since it left the balance 


wheel entirely free and detached during 
a very large part of its arc of vibration 
and it was not subject to any of the faults 
charged against all prior watch escape- 
ments. 

It was called the “detached 
capement,” and was promptly adopted by 
the French and Swiss makers of watches, 
later by the English and was the first 
escapement used by American watch- 
makers in 1850. It is today the best 
watch escapement known, and is used 
throughout the world in all the better 
grades of watches. 


lever es- 


THE BALANCE SPRING OR “HAIR SPRING” 


In 1658, Dr. Robert Hooke, of London, 
first applied a spring to the balance wheel 
of a watch to regulate its mevements. He 
applied for a patent and also filed a de- 
scription of his invention with the Royal 
Society. 

In 1674, 
the same discovery and a lively contro- 
versy arose between these two gentlemen 


Huygens, of Paris, claimed 


and their partisans over their rival claims. 
appears, from all the evidence 
available, that Doctor Hooke un- 
fairly treated in the matter and that he 
was entitled to credit for a most important 
discovery in connection with the art of 
horology. But, though the _ balance 
spring was, after the time of Hooke and 
Huygens, used to a considerable extent, 
its properties were not well understood 
by makers of watches until about a hun- 
dred years later. 

Balance springs are coiled into a var- 
iety of shapes, such as a flat spiral, a cyl- 
indrical helix, spherical and the 
“Breguet.” The latter is a flat spiral with 
its outer coil bent up to a higher plane 
where it is drawn inward to about 
half the full diameter of the spring and 
terminates with a single coil concentric 
with the balance staff. This smaller coil 
of the spring is secured to the stud, near 


It now 
was 


one- 


which it passes between the curb pins of 
the regulator. 
This tvpe 
M. M. Breguet, a French 
about the year 1790. It is quite generally 
used in the better grades of 
made at the present time, because it > 
pands and contracts, with the vibrations 
of the balance, equally in all directions 
and always remains concentric with the 
balance wheel and staff. 


of spring was invented by 
watchmaker, 


watches 


COMPENSATION 


In a clock having a steel pendulum rod 
which beats seconds, variation of 
temperature of four degrees 
the clock to gain or lose one second a 
day, because of the shortening or length- 
ening of the rod, due to such 
changes of temperature. Thus, if such a 


every 


will cause 


steel 
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clock were regulated to run accurately 
in winter at an average temperature of 
40 degrees; in summer, at an average 
temperature of 80 degrees, it would lose 
at the rate of 10 seconds a day. If the 
pendulum rod were brass instead of steel, 
the error would be about twice as great. 

To correct this error, due to changes of 
temperature, compensating devices came 
io be employed. All have been based 
upon the varying degrees of expansion 
and contraction in different metals. Thus 
pendulums have been formed of several 
parallel rods of brass and steel, arranged 
in pairs alternately on either side of the 
central pendulum rod; usuaily two pair 
of brass and two pair of steel rods are 
The arrangement is 
such as te resemble in appearance 4 
gridiron, hence these are called “gridiron 


entire 


employed. 


pendulums.” 

The effect of a rise in temperature on 
is to elongate the steel 
and thus lower the 
the same time increas- 


such a pendulum 
suspension rods 
weights; while at 
ing the length of the brass pillars tends 


to elevate the weight; such a gridiron 
pendulum was first made by John Harri- 
son, in 1726. 


A pendulum compensated by mercury 
constructed by George Graham, in 

This pendulum consisted of a steel 
lower end of which 
cured a stirrup, in which 
placed a jar of mercury. The mercury 
was sufficiently heavy to take the place 
of the weight usually employed at the 
lower end of the pendulum; at the same 
time it became the compensating mater- 
ial, since when the rod is length- 
ened by a warmer temperature the mer- 
cury rises in the jar and carries the cen- 


was 
1715. 


rod, at was se- 


the 


sort of was 


steel 


ter of gravity up with it. 

It is said that Graham figured out the 
correct construction of a gridiron pendu- 
lum before making his mercurial pendu- 
lum, but believing the latter would be 
the more effective, neglected to make the 
former, and thus, 11 years later, Harrison 
the invention of the 

The experience of 
however, demon- 


credit for 
pendulum. 
200 years has, 
the correctness of Graham’s es- 
since most of the precision clocks 


received 
gridiron 
nearly 

strated 
timate, 
of the present day are provided with mer- 


curial pendulums. 

The first pocket watch containing a 
compensating device was made by F. 
Berthoud, at Paris, in 1764. It was sold 
in 1766 to a Mr. Pinchbeck for his 
Britannic Majesty, King George III. 

This device consisted of a straight 
lamina, composed of thin layers of brass 
and teel fastened together with rivets: 
one end of the lamina was secured to a 
stud on the watch plate; the other end 
being free to move, would, because of 


the unequal expansion of the two metals, 


curve toward the steel side of the lamina 


when the temperature became warmer, 
and toward the brass side whom the 
eather grew colder. In the operation 
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of this compensating device, when there 
was a rise in temperature which tended 
to lengthen the balance spring and thus 
make the watch run slow, the lever car- 
rying curb pins would be moved in the 
direction to shorten the hair spring an 
equal amount; and when the weather 
grew colder, the operation of the lamina 
and the lever would be reversed; the re- 
sult being that the active and useful part 
of the balance spring remained the same 
length in all temperatures. 

The compensation balance 
Harrison in 1761 is exactly the same in 
principle as the balances used in marine 
time pieces and in watches of the pres- 
ent dav. In balances of modern con- 
struction, however, the two metals in the 
lamina are not riveted together, but are 
brazed, or the brass is melted directly 
upon and fused with the steel. 


made by 


MAINSPRINGS 


The early makers of watches were 
much troubled over the unequal tension 
of mainsprings in their watches. It will 
be easily understood that a ribbon ‘of 
steel, coiled and confined within a barre}, 
with one end of the spring fastened to 
the barrel and the other end secured to 
a hub on the “barrel arbor,” or spindle, 
will exert a much stronger force or pull 
in turning the barrel when it is fully 
wound, than when nearly run down. 
defect, the “fusee’” was 
into 
The 

spring is 
greatest, 


To cure this 
devised and introduced 
about the year 
is such that when the fully 
wound and the tension is the 
chain is wrapped around the smaller di- 
ameter of the cone and when the spring 
is nearly run down and the tension is 
least, the chain exerts its pull in the 
groove around the greater diameter of the 


watches at 
arrangement 


1775. 


fusee. 

The theory of the fusee-and-chain 
mechanism urged by its advocates was 
that the force exerted againet the watch 
train was equal at all times; but so much 
power was lost by this method of trans- 
mission that it was found necessary to 
employ a much wider and thicker main- 
spring than would otherwise be required. 

Gradually, during the next hundred 
years, the perfected watch of today came 
tc have a very long, very thin and per- 
fectly tempered ribbon of for a 
mainspring, which is confined in a going 
barrel capable of making more than twice 
as many turns as are required to keep 
the watch running 24 hours; the used 
portion of the spring being taken from 
the center, the fully wound and the nearly 
run-down parts of the spring being never 
brought into action. 

The French, Swiss and German makers 
of watches generally abandoned 
the fusee and chain early in the last cen- 
tury. The Americans, who began to make 
watches in the year 1850, never employed 
but the English watch 


steel 


quite 


fusee at all; 


the 
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manufacturers, with great tenacity of pur- 
pose, pinned their faith to the fusee and 
continued to make fusee watches to the 
bitter end. 

The “bitter end” was the loss of the 
watch market of the world, which the 
English people, through their wonderful 
commercial facilities, once commanded, 
and in which, up to about 1850, their 
watches held first place and sold for the 
highest prices because of the excellent 


workmanship and skill of the English 
artisans. 
Today one might visit a thousand 


dealers in the United States and not find 
in their stocks a single example of a 
watch “made in England,” but plenty 
from Switzerland, France or Germany. 


THE CHRONOGRAPH 


The chronograph (time recorder) was 
invented in the United States in 1848 by 
Dr. J. Locke and was later improved by 
Prof. O. M. Mitchell, Joseph Saxton and 
Sears C. Walker. 

This instrument makes accurate and 
rermanent records of the error of an as- 


tronomical clock which could be read 
down to the one-hundredth part of a 
second. 


It consists of a cylinder around which 
is wrapped a sheet of paper, both being 
rctated by clock mechanism at a uniform 
velocity; a recording pen is electrically 
connected with the pendulum of a side- 
rial clock and makes tracings on the pa- 
per at every swing of the pendulum; an- 
other pen is placed close to the first over 
the cylinder and is electrically operated 
by a key under the hand of the observer, 
who, through the transit instrument, 
watches the passage of the object across 
each of the several spider wires in the 
field of view of the telescope; by striking 
his key the observer is able to make a 
series of dots on the paper, one for the 
passage of the object across each of the 
spider lines. 

This instrument, with slight 
tions of construction in some 
new generally used in all astronomical 
observatories for taking time from the 
sun or stars. It is sometimes employed to 
determine the difference in longitude be- 
tween two places connected by telegraph 


modifica- 


cases, 1S 


lines. 

For the perfection of apparatus em- 
ployed in the present system of time dis- 
tribution throughout the United States we 
are indebted to Professor Gardiner, of the 
Washington Observatory, and to Prof. 
James Hamblet, of New York, who was 
for many years (prior to his death in Jan- 


uary, 1900) an active member of the 
American Institute of Electrical En- 
gineers. 


AMERICAN CLOCKS 


Clocks were first made in the United 
States about the year 1800 by Eli Terry 
in one of the towns in the State of Con- 
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necticut. These first clocks were made 
almost entirely of wood. They had 
wooden plates, wooden wheels and pin- 
ions and wooden dials and hands. 

Coming from Connecticut, these early 
clocks were long looked upon with suspi- 
cion by people in the other States. They 
were classed with the wooden nutmegs, 
wooden hams and cucumber seeds then 
reputed to be made by the Yankees of 
that commonwealth. 

The manufacture of wooden clocks be- 
gun in this small way by Terry grew to 
be a flourishing industry within twenty- 
five years, with a dozen or more factories 
employing several hundred persons and 
making many different styles of clocks. 

About 1832 the first brass clocks were 
made in this country and by the use of 
improved machinery they were shortly 
thereafter produced so cheaply that they 
entirely superseded the wooden clocks. 
In 1842 the first consignment of American 
clocks was sent to London and two men 
were sent over there to sell them. 

It appears that England collected an 
import duty on clocks at that time, and to 
prevent under-valuation on imported arti- 
cles, the customs officials were permitted 
to seize on behalf of the government any 
consignment of goods they believed to be 
undervalued, paying to the consignee an 
amount 10 per cent. in of such 
valuation; the goods were then sold by 


excess 


auction or otherwise. 

The values placed by the American 
manufacturers on this first shipment of 
clecks were so much lower than the cost 
made in England at that 
time, that they were promptly seized and 
the shipper realized 10 per cent. more 
for them than he was willing to sell them 
for. 

The enterprising Yankee was so elated 
cver the transaction that he quickly sent 


of any clocks 
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two other large shipments, which were 
seized in like manner, and it was not until 
the values placed by the American 
clocks arrived that the English customs 
people realized that they were bucking 
against Yankee enterprise and thrift in- 
stead of a customs swindler. 

There was also a marked improvement 
in quality as the years went by and im- 
proved methods and machinery came to 
Several manufacturers un- 
high-grade 


be employed. 
dertook the manufacture of 
regulators, astronomical clocks and tower 
clocks which now compete in quality as 
well as in price with the best products of 
any country. And the business begun in 
a small way by Terry has grown to be an 
industry of considerable magnitude in 
which many millions of dollars of capital 
are invested and many thousands of per- 
sons are employed. 








The Society of Automobile 
Engineers 








Although this is a comparatively new 
society, it already has439 members, which 
gives some idea of the widespread ac- 
tivity of the automobile industry. All 
nen of good personal standing interested 
in automobile engineering, either as en- 
gineers or those who coéperate with en- 
gineers, or are competent to fill subor- 
dinate positions in engineering workinthe 
many various fields of automobile en- 
gineering are eligible for membership. 

Probably the important 
which the that of 
the standardization committee, now 
have in hand the following subjects: The 
specification of heat treatment of auto- 
bile material; the indexing and classifi- 
cation of automobile engineering litera- 
ture; the compilation and publishing of 


most work 
has to do is 


who 


society 


gt 
-_ 
~I 


an automobile engineer’s handbook o1 
pocket book; seamless steel tubing; sheet 
metals; lock washers; limits for screws 
and caps; round-cornered square 
and keyways; brake and clutch forging; 
practice in plain and anti-friction bear- 
ing; wood wheel dimensions and fasten- 
ings for solid tires; shackled bolts; car- 
bureters; 
ter distances; tap screws; gasolene con- 


holes 


flanges; outlets; bolt-hole cen- 


nection; throttle leaders and hold in 
them; water connection; gaskets; auto- 
mobile nomenclature, and frame sections. 

As the matter of sheet metal alone 
involves standard measurements for 
clutches, disks, brakes, drums, bodies, 
panels, mufflers, radiators, spenders, 
hoods, fan blades, hub caps, dashes, 


steps, running boards and miscellaneous 


stampings, it will be readily seen that 
this committee has its hands more than 
full. 

There is certainly ample opportunity 
for valuable work to be done by such 


a society and the names of the automobile 
engineers who are prominently connected 
little doubt that the 
done. 


with it, leave work 


will be effectively 








It is reported that a British chemist in 
the employ of Vicker’s & Maxims 
works has discovered a new alloy of alum 
inum to be called duralumin. The alloy is 
little heavier than pure aluminum and is 


Sons 


reported to possess the strength of steel] 
It is declared that the alloy can be rolled, 
drawn, stamped, extended or forged at 
Suitable temperatures. It is much 
easily corroded than other aluminum al- 
loys, and possesses such valuable proper- 
that the firm thinks there is bound 
to be a large demand for it, and hopes 
to work the metal on a commercial scale 
in the near future. 
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NEW ENGLAND 


The Trumbull Electric Company, lainville, 


plans for a new three-sto 


Conn has 


tery building 

John N. Eames, 28 Burget aven M l 
Mass., is in the market for a small screw 
itting lathe 

Walker & Davison are erecting a factory if 
Ranstield, near Attleboro, Mass., for tl man 
linet 1 per 

| Page & Baker Manufacturing Com 
pan North Attlebor \Iass <ilverstr ths, 
i ‘ ing an addition 

Perkins Elect R iirin Compat 141 
Franklin street. B 1, Mass., f ! ! 
ket for a ll engine lathe 

The Nort & Judd Man et ne ¢ t 
New Britain, Conn is « ting twe \ 
buildings for the manufacture ] RS 


hardware and buckle 





= 





News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 
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Kilbourne & Jae 


Manufacturing 
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fhe Monobrake Company, Babylon, N. Y., 
has been incorporated with $125,000 capital 
for the purpose of manufacturing and dealing 
in brakes, equipments and supplies for autos, 
ete Incorporators, P. Krause, W. G. Nicoll, 


I). Sandman 


rhe ichringer Radiator Works, Ticonde 
roga, N. Y., has been organized to manufac 
ture and sell sectional automobile radiators, 
ete. Canital, 100,000, Incorporators, II. 
Behringer, C. Lynn, New York City; E. Behr- 


ger, Brooklyn 


in 


The By-Ring Manufacturing Company, 
Olean, N. ¥ has been organized to manufac- 
ture and deal in washboards and metal spe- 
cialties Capital, S50,000 Incorporators, 
J. 1) Ringrose, J. E. Byrnes, Rochester; F. S, 


Sherman, Olean. 


rhe Tyson Company, Canton, Ohio, has 
een incorporated to manufacture and _ sell 
machinery for pasteurizing milk, ice-cream 
freezers, and dairy appliances. Capital, $75,- 
moe Incorporators, Joseph Biechele, sr. 


Joseph Biechele, Jr., Frank Tyson, and others. 
The <Aérial Manufacturing and Supplies 


Company, New York, has been incorporated 
to manulacture ¢ 


éroplanes, automobiles, hyd- 
roplanes, ete Capital, $50,000, Incorpora 
tors, Samuel Shethar, Great Neck, N. Y.;: 
Charles Hl. Stoll, 55 Liberty street, New 
York, and others. 


American Aéroplane Manufacturing Com- 
pany, New Yerk, has been incorporated to 
manufacture aeroplanes, motors, ete. Capi 
tal, S1LO0.000 Incorporators, Benjamin FE. 
Freed, 506 East On Ilundred and kis 
eighth street: Stuart J. Lebach, 50 Morning 


rhty- 





side avenue, and others. 
SOUTHERN STATES 


The plant of the A. G. Perry Plow Com- 
pany, Coldwater, Miss., was destroyed by fire. 

rhe Engineer Equipment Company, Wheel- 
ing, W. Va., has awarded contract for erection 
of a garage. 

The Dameron Garage Company has been 
incorporated at Tifton, Ga., by R. L. Dame- 
ron, L. Pickard and J. W. McWilliams. 

The Andalusia (Ala.) Motor Car Company 
has recently been incorporated and will con 
duct a general repair shop. <A. P. MeGowin 
Ss president. 


WEST OF THE MISSISSIPPI 


The Iomestake Mining Company, Lead 


S. D., is erecting a blacksmith shop 
The Chicago & Northwestern railroad will 
erect a roundhouse at Kasota, Minn 


rhe Chicago & Northwestern railroad may 


enlarge roundhouse at Bell 


e Plaine, lowa 


Oliver Sprouse and Frank Filbert, of 
Forbes, N. D., are erecting a blacksmith shop. 
The Clear Lake (lowa) Auto Company will 
erect a building 22x100 feet for machine shop, 


1 


The Waterloo (lowa) Drop Forge Company 
will erect a new building at Falls avenue and 
ori street 

\ factory will be erected on Santee street. 
los Angeles, Cal., by the Union Hardware 
and Metal Company 

The Moon Motor Car Company, Denver, 
Colo., will erect an addition to have floor 
space of about six acres. 


The plant of the Ottumwa (lowa) Box Car 
Loader Company was destroved by fire Loss, 
S1O0.000 Plant will be rebuilt at once 


Contracts have been let for erection of a 
machine and blacksmith shop to cost $160.- 
O00, at La Grande, Ore.. for the Oregon Rail- 


road and Navigation Company 


The Union Pacifie railroad is making ar- 


ranzgements for the erection of a new round- 
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to 
windstorm., 


house at Belleville, Kan., replace the one 
rece ntly 
The 


will erect 


destroyed by 


San Electric Railway 


a machine shop 125x200 feet at Fif 


Diego Company 


teenth and L streets, San Diego, Cal. Con- 
tract for same will be let at once 

rhe Brandt Manufacturing Company, [last- 
ings, Mich., having outgrown its present loca 
tion, is seeking suitable location for a plant 
fo. the manufacture of its agricultural 


sprayers. 


The new shops of the Salt Lake railroad at 
Los Vegas, Cal., are rapidly nearing com 
pletion. The shops at Los Angeles will event 
ually be closed and the men moved to the 
new location, 

rhe manual arts building of the new Poly 
technic school, Pomona, Cal., has recently 
expended over $2500 for lathes, boring ma 
chines, drill presses and small tools It is 
expected to add to this equipment Vv iddi 


tional purchases as the season progresses, 
CANADA 


rhe National Motor Company 
factory at Montreal 
The Wire 
Canada, is extending 
The 
build a 
The 
ear 


will locate a 
Canada. 


and Cable Company, Montral, 


its plant. 


1! 


Grain Shocker Company will 


Chatham, 


Canadian 
factory at ont 


Pacific is building large new 


William, 


Canadian 
shops at Fort Ont. 

Bridge Company will lo 
Montreal, 
Works, of Tor 


iron-working 


The St. Lawrence 
large 
McFarlane Ladder 
building a large 
Metal 
lo« 


cate a 
The 
Ont., is 


factory at 


l’roducts 


ate a large 


Company, of 


Che 
Toronto, 


Sheet 


Ont., will plant there. 


stinghouse 


additions t« 


rhe 
Ilamilton, 
STOO 000, 
rhe 
Company 
Toronto, 


Canadian Ws 
building 


Company, ol 


Ont., is 
American-Abell Enzine and Thresher 
is building additions to its plant in 
Ont. 








GENERAL MANUFACTURING 








NEW ENGLAND 


rhe ( Me.) 


a new 


Iloulton Woolen Mill will 


mill. 


erect 


The Seekonk Lace Company, VPawtucket, 
R. 1., will double size of plant 

Il. N. Barber, of Vhenix, R. 1., will start 
a shoe-lace factory at Black Rock. 

The plant of the Woonsocket (R. I.) Comb 
Company was badly damaged by fire 

Marshall Brothers, Fall River, Mass., hat 


manufacturers, will erect 
The Windham 
Conn., will build a 
The Brookline 


ticipating the 


new tactory 


Silk Company, Willimantic, 
four-story 
( Mass.) 


addition of 


factory 

waterworks is an- 
another pump 
lace 


install 


Caderas & Ozanne, 
Pawtucket, R. I 
The Mount 
North Dighton, 
rhe 
corn, 


manutacturers, 
will 
Hlope 
Mass 


new equipment 


Finishing Company, 
is erecting an addition. 
Works, a 


establish a 


Dresden Lace German 


will 


con 
factory at Norwalk, 
(Conn 
Allen P. 
the market 
engine 
The 


storage 


Wilson, 
for a 


New 
15- 


fjoston, N. HL. is in 
to 20-horsepowel oil 
States 


the 


Navy will 
Bradford, 


United 
plant at 


coaling 


build an 
eS 
station 

The axe-handle factory of J. H. Tateen at 
Eastford, Conn., was destroyed by fire 
S10 000, 


Loss 


the 


Company, 


Brayman 
Me The 


factory of 
Phillips 
( lothespins 


destroyed 
Woodenware 


Fire 


company manufactured 
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The 


Beverly Box Company, 


has incorporated to manufacture boxes, Cap 
ital, S17,000 . RR. Eaton, of Fitchbu 
Mass., is president 

The Noyes l’apre Company Haverhill, 
Mass., has beer rganized t manufacture 
and deal in pap Capi S10,000 James 


A. Kerrigan, president 
MIDDLE STATES 


rhe iN \ Milk 
erecting a two-story reamery 


Oneonta Company 1s 


iamstown («(N ] ( iss (CC \ 

IL.. I’. Rays, ¢ ive, N. \¥ s erecting a 
factory for manutact ne automobile lamp 
shades. 

rhe plant of the Bagley Pottery Company, 
Zanesville, Ohio, was destroyed by tire Laos 


$15,000 


l’aris, Ill., is to install a tration plant to 


cost about SS0,000) at tl municipal wate 


works. Veter Lycan, city engineer 


rhe 
North 


lactory 


Weatherprooting Nail Company, 451 
Baltimore Ma is 


with a view of 


avenue Inspec 


sites 


obtaining largel 


quarters, 


rhe Ohio State Reformatory will install 
new unit of 75 kilowatt new wiler-teed 
pump, new system of heating’ and remodel 


ventilation plant. 

The city of Mansfield, 
making addition 
John Caball, Director olf 


Ohio, contemplates 
wks 


Vice cun 


inges In waterwe 
Public Ser 


vive full information 


The 
way, 


Ky., is erectir a three-story ) 


School 


Mid 
lilding 


Kentucky Orphan 


in which heating ting and laundry equip 


ment Will bye 


The Navy I 
and Accounts Washi 


Supplies 


will open 


bids October 11 for one motor-driven blower, 
as per schedule No, 2886 

The Cuyahoga Rubber Company, Akron, 
Ohio, has been organized to manufacture rul 
ber articles Capital, 10,000 incorporators, 


W. E. Young, R. I Kryder, and others 
The Southern Veneer Manufacturing Com 
pany, Louisville, Ky.. has commenced erection 


of a new plant at Twenty-first and Standard 

streets, to replace the one recently burned, 
The Fowler Manufacturing Company, Alex- 

andria, Ind., is planning to commence work on 


new plant in which will be manufactured the 
Fowler gasoline automobiles and interurban 
cars 

rhe Isthmian Canal Commission, Washing 
ton, I. C.. will receive bids up to 10.30 a.m., 
September 1, fF hose, suction pipe, brake 
hoes, ad machines, ete., as per circulal 


No 


oor. 
Il 
and 


Kinney-Rowe ¢ hicago, 
ited to 
Capital 


McPherson, M. B 


rhe 
been incorpor 


ompany, ¢ 
has manufacture 
S155.000 In 


Wel 


furniture 
Donald ‘I 
Dickerson 


deal in 
corporators, 
lington, J. I) 

rhe 


ton, Ih. C., will receive 


Isthmian Canal Commission, Washing 
bids up to 10.30 a.m 
ladder, steel 


and 


September r suction-dredge 


electric 


circular No 


castings, motors, punches 


etc as Gon 


per 
S. & J. T 
formed to manuf 


New York, 
tires, et ( 


ire has 


Company, 
been icture 
tal, 
East 
FRighty-ninth 


api 
Goldman, 50 


Weil, 2 West 


S1a,000 Incorporators, IH 


Fighty-sixth street; A. W 
and others 


street 


The American Tire and Rubber Company, 
Akron, Ohio, has been formed to manufacture 
rubber articles including automobile tires 





Frank I 
Waltz 


S Vor oon 


Adam Tur 


{ apital, Incorporators 


Krvder, Gilbert C and 


can, 


others 


The St dard Tire ind | ) it Cor 
pany Cleve nad, ©) en incorp ited 
t manutlact and se if l s and to 

ake | Capital, Slo 000 I pora- 

I ims Swat ] \ ( i lames J 
Martens, and hers 

I Ist n Canal ¢ issior Washing- 
te Ld. ¢ i ‘ to 10.50 a.m., 
Sep istings ! led steel, 
wire p ste ind iss tubing | e tit 
tings val s COCKS I 1] ts nuts 
twist d i venders, jacks, grindstones, 

eel tapes, hos packing, eI is ] ar 
No. 604 

The Navy Department Bure Supplies 
and Ac« u Washington, Db. C., will open 

is September 20 for 4800 pounds rounds 

0) pound “ e-sold ischedule 

“Sith Leth nds nd iva nze (sched- 

US (m4) pounds i i! n, SOOO 

UD id i n a Lee mi ster shapes val 
Vanized sheet ste (schedule US7 

Che Navy Departme Bureau of Supplies 
und Accounts, Washington, DD. ¢ Will open 
ids September 20 for magnesia pipe cover 
ing, fire Wicks steam hose (schedule JSTS), 
wn dozen hacksaw lades, screw wrenches 
(schedule US7T2) 0 chain locks reve en 
Wire-casting brushes, tolding platform Lies 
(schedule 2S77), 20 pneuma iveting ham- 
mers (schedule US74) 

SOUTHERN STATES 

The Danville (Va Knitting Mills will 
build a $10,000 addition 

The Stat fuberculosis Sanitarium, Alto, 
(ca., Will erect a power house 

The town council, Fort Mill, S. ¢ is con- 
idering nstruction waterwork 

The Hlazel-Atlas Glass Company, Wheeling, 
\ \ s erecting our-story addition to 
its plan 

\. T. Kelley & ¢ Gainesville, Fla., manu- 
Ta ring ites, ets will soon mmence 


Woodenware Company 


is looking for location f factory for mak- 
ing crate mskets OxXES, Ofc 
WEST OF THE MISSISSIPPI 
City Vernon, Texas, voted bonds for con- 
struction ot waterworks 
rhe Greenville (Texas) Railway Company 
will construct a power house 


Jamestown (N. 1.) Dry Cleaning Com- 


pany will erect two 


Button Works, at Davenport, 


lowa, Will erect a two-story addition 
The Lehig Cement Company will erect a 
o.000,000 plant at Mason City, lowa 


Phe ity of Britton, Okla... will vote 


{ 


So5.000 bonds for wi 


The Fort Madison (lowa) Gas Company 
will increase the capacity of its plant 

Phe city of Tulsa, Okla will install an- 
ther pump of 4.000.000 gallons capacity 

\ pumping station wll ”e erected to the 
city of El Centro, Cal, at a cost of Szz00 

rhe Olympia Brewing Company of Ilo- 
quiam, Wash., will erect a cold-storage plant 

The Maier Brewing Company, Los Angeles, 
Cal., has completed an addition to its plant 

The Goliad (Texas) Water and Light Com- 
pany contemplates establishing an ice plant 

he rulsa Corporation, Tulsa Okla will 
install a 600-kilowatt turbine and additional 


teese Lumber 


Wheeler 
Lakehead 


Company's 
Wash., was b 


saw- 


Loss 





mill at irned 





SS5.000 


Ranks 
burned 


sawmill of the North Lumber 


acalt, Wash., 


Che 
Company at ¥ 


Loss, 


was 


STohM 





Milton, Ore., 


S75.000 to 


Mill, at 


Loss, 


Flour 


ock 


troved \ tire. 


was des 


S1O0 000 


the E. J. MeNeeiy & Co.’s sawmill at Ta 
coma Wash., was destroyed by fire. Loss, 

SSO OOO 
Cream Company, Water- 


The Vurity Ice 


planning the erection of a 


town, S. L., is 
new tactory 
Electric Light Com- 


for the erection of an 


Che Monticello (lowa) 


has secured a site 


pany 


electric light plant 


The Franco-American Baking Company is 


building an addition to factory on Castelar 


street, Los Angeles, Cal 


Woodworking machinery, shafting, pulleys, 


ete will be installed in the Macy street 
school, Los Angeles, Cal. 

J. U. Brown, of Perris, Cal., will open a 
planing mill, door and sash factory. A buid 
ing has already been leased 

The plant of the Globe Grain and Milling 
Company, Los Angeles, Cal., will be entirely 


remode led at a cost ol S50 000 


D.) 


Falls (S. 


rhe Plant of the Sioux 
Produce Company was destroyed by fire. 
Loss, S70,0000 Will be rebuilt 

M. C. Connors, William Nuttal and L. C 
Lachlin are interested in the erection of a 
tissue-paper mill at Ashland, Wis 

rh New Method Laundry Company, Los 
Angeles, Cal., is having plans prepared for an 
el ne-re 1 addition to its fac tory. 


rhe plant of the Union Ice Company at 


Mentone, Cal was destroyed by fire on Aug. 
28. It will be immediately rebuilt. 

fhe Los Angeles Railway Company have 
let the contract for their new paint shop on 
bifty th street, Los Angeles, Cal 

Contract has been awarded for the erection 

a $10,000 powerhouse at the plant of the 
La nport (lowa) Locomotive Works 

{ $10,000 addition to the property of the 
Ix | f-Cuzner Lumber Company at San 


veles), Cal., will be built 


rhe plan f the Newman Furniture Com 
pany, San Francisco, Cal., at Seventeenth and 
\ streets, was burned Loss, S25.000 


Santa Ba 


rhe Arlington Ilotel Company 
Cal mtemplates installing an electri 
nd power plant Im it new hote at 
I Iixe) ue Packing H e Company, 
( n, ¢ wi soon ¢ t a packing house 
city Bids are now being asked on 
the tructure 
) e gest cemen ints on tl 
I’ wil I rvan « 
I l s Al s, Cal i m4 ‘ 
Ri sid 
! t NS li} ! ne Kansas City 
M ! 1 7 e ere n of a 
t ‘y \ g, S. 1. Plant 
x ih) 
ed 1 new ild 
\ v \ ( ! I Ange 
( \ ] I sVstem 
a 
(Okla Ir I Ita 
‘ I ! ‘ “we 
I ‘ da di nnect 
! \ M & (5 (‘a nia 
R ( , 
a 1\ ’ ' 
i 
t ! Ise 
\ 
I] ‘) \ 4 } Gas 
d ep 
2 t vork Iw Ds, 
\ * needed, 
I x 2 n ¢ 
Che Ty nd me ewe . 
; IE e Dap Company. W \ 
M 
Lukes Wi secretary and 


AMERICAN MACHINIST 


treasurer, will erect a wood pulp paper mill 


at Trent, Wash., to cost $500,000. 
The Stigler Cotton Oil Company has been 
incorporated at Stigler, Okla., and will build 


S40.000 


Hodges, 


cotten-oil mill Capital, Incorpora- 


EE. FE. Holcomb, L.A 
Ginning 


the Imperial 
been let for 


tors, and others 
demand in 


contracts 


machinery will be in 
Valley (Cal.) 
have the erection of gin-houses 
at Calexico, Brawley Holtville, by the 
Valley Oil and Company, El 


section, 


and 


Imperial Cotton 


Centro 


A screen manufacturing concern, whose 


name has not been made public, has inquired 
of Leonard G. Coope, Chamber of Commerce, 
San Diego, Cal., for a suitable site for a 
factory 

The contract has been let for a new build 
ing at Santa Ana, Cal., to bp occupied by an 


agency of the Stoddard-Dayton Company. 
Facilities for handling automobile repair work 


will be installed 


rhe Cottage Hospital Association, of Santa 
tarbara, is having plans prepared for a three- 
building at Oak Park, Cal. <A 
modern heating plant, laundry system, etc., 
be placed in the structure. 


story hospital 


will 
Products 
Agnew, 


and Sugar 


factory is at 


Grain 
main 


Western 
whose 


The 


Company, 


Cal has purchased four acres of property 
adjacent to the lines of the Southern Pacific 
and Santa Fé railroads at Vernon (Los Ange 


i 
factory will be erected at once 


Cal A 


les), 


rhe San Joaquin Valley Power Company 


has begun the erection of a station on its 
10-acre tract on Union avenue, Bakersfield, 
Cal The plant will contain eight boilers of 
300 horsepower each, two engines and two 
2500-kilowatt generators. The equipment of 
the present sub-station, which is in the city 
proper, will eventually be moved to this site 
The J. G. White Company is in charge of the 
work 

The San Diego (Cal.) Electric Railway 
Company will erect new power plant covering 


a whole city block in Artic, Cal This will 
cost about $225,000 and will have a capacity 
of 85.000 kilowatts Two vertical engines 
will be installed in engine room and in boiler 
room six batteries of eight water-tube. oil 
burning boilers each Engine and boilet 
rooms will be equipped with traveling cranes 
of 10 -and 60-ton capacity 
CANADA 

North Ba Ont will install new water 
W k 

had ston, N. B., wi install new water- 
\ KS 8 em 

rhe city of TIull, Que will extend water 
\ k syste 

\W Marsh f Vict ia, B. ¢ will locate a 

wimi it Duncans, B. ¢ 

rhe Durha (Ont.) Furniture Company 

make additions to plant 
rhe Balmoral Brick ¢ pany will establish 


i plant at Winnipeg. Man 
‘ | va. Ont \ ! ke ve extensions 
t ts waterworks p ing piant 
|’ Rupert. BRB. ¢ n the market 
ent ele ty cht ne plant 
N h Phu ! On wants vgures for new 
neiy t 


The Alaska Feathe ind Down Company, 

Montrea ( nada s erecting a large ict \ 

\ mpany to be known as the Canadian 

Silk 1 ¢ n ¢ pany, Will erect a factory 

i ) 

rl Pacific Exploitation Company, of which 

( If. fall, of Nelson, B. C., is president. has 

¢ranted | uission to equip a plant to 

develop 25,000 horsepower on the Pend Oriell: 
ive Wat Ih. ¢ 
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FORTHCOMING MEETINGS 








International aviation meet, Belmont Vark, 


Long Island, October 22 to 30. Auspices of 
the Aéro Club of America, 29 West Thiriy- 
ninth street, New York City. 


National Society for Promotion of Indus- 
trial Education, fourth annual convention, 
Boston, Mass., November 17, 18 and 19%. 


of Mechanical Engineers; 
Tuesday. Calvin W. 
Thirty-ninth street, 


American Society 
monthly meeting second 
Rice, secretary, 29 West 
New York City. 


Boston 
sociation. 


Metal 
first 


Trades As 
Wedne 


Branch National 
Monthly meeting on 


day of each month, Young's hotel. Db. F. S 
Clark, secretary, 141 Milk street, Boston, 
Mass 


Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month. _ i president, 91 Sabine 
street, Providence, R. 1 
England Foundrymen's Association: 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
Fk. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of 
vania: monthly meeting 
mer K. Hiles, secretary, 
Pittsburg, Denn. 

Superitendents’ 


sliss, 


New 





va 


Western 
third 
Fulton 


Pennsy! 
Tuesday. El 
building, 
Club of 


and Foremen's 


Cleveland; monthly meeting third Saturday 
Philip Frankel, secretary, 310 New England 


Cleveland, O. 


WANTS 


building, 














Rate 25 cents per line for each insertion. 
About sie words make a line. No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue. insiccers addressed to our care, 
505 Pearl street, New York, will be for 
warded ipplicants may specify names 
to which their replies are not to be 
forwarded, but replies will not be returned. 


if not forwarded, they will be destroyed with 


out notice. No information given by us re 

garding any adrertiser using bor number. 
Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents, Only bona-fide ad 


inserted under this heading. No 
advertising accepted from any agency, as- 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations 


vertisements 








MISCELLANEOUS WANTS 








Caliper catalogfree. E.G.Smith, Columbia, Pa 





We buy or pay royalty for good patented 
machine or tool jox 2S2, AMER. MACHINIST. 

The “Gas Saver” brazing forge: cireular. 
J. L. Lucas & Son, 2 Fox St., Bridgeport, Ct. 

Wanted -Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINIS1 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. . 

Light and medium weight machinery and 
duplicate parts built to order tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. ¥ 

Will pay 75 cents for cop of AMERICAN 
MAcHINIST, issue of March 26, 1908 s.. & 
Smith, $25 Waterman St., Providence, R. 1. 

l’atents eee Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St... Wash 


ington, D. ¢ Write for Inventor's Handbo 


Special machinery, model and experimental 
work, tools, punches and dies, drill chucks 
and niversal collets The Cleveland Collet 
& Machine Co., Cleveland, Ohio. 


machine-tool im 
in Great 
wanting 


kinds 


firm of 
and oflices 
Japan, is 
tools of all 

MACHINIST 


\ irge English 
perters having showrooms 
Britain, France, Italy and 
‘ agencies for machine 
Apply Box 189, AMERICAN 
breaks on power plant or machinery 
Are you going to lose time awaiting new parts 
rom makers, or will you let us weld them at 
one-fourth to three-eighths cost of replace 


Those 


ments ? Re-shipment within 24 hours Oxy- 
acetylene process, producing homogeneous 
weld of cast iron No charge urmless success- 
ful Waterbury Welding Works, Waterbury, 
(conn 
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Hete WANTED 








Classification indicates present address of 


advertiser, nothing else. 


CONNECTICUT 
Wanted—Salesmen to handle on a generous 
commission basis, a well advertised and 
juick selling line of lathe tools; commissions 
giten on all orders received from prescribed 
territory ; send references with reply. Address 


“Rh. T.," AMERICAN MACHINIST. 
Wanted—Salesman experienced in machin- 
ery or electrical lines to sell new line of ‘port- 
able electric tools on liberal commission 
basis; will allow detinite territory to the man 
who will really work it; we know what can 


be done with this line and want a hustler to 


do it. Box 946, AMERICAN MACHINIS1 
Wanted—For England in mills making 
brass and copper tubes, plates and rods, a 


competent overseer; a clever millwright with 


uptodate knowledge of methods of manufac 
ture and capable of applying same, is the 


person required; state age, qualifications, 
previous situations and salary required. Care 
“Roller,” P.O. Box 459, Hartford, Conn. 
'LLINOIS 
general 
acquainted 


Wanted 
make also a 


pattern- 
with 


Experienced 
machinist 


electrical equipment. Fetzer & Co., Spring- 
field, Ill. 

Wanted—An assistant superintendent by 
growing manufacturer of sheet-metal goods. 
Town of 10,000; 180 miles from Chicag 





AMERICAN MACHINIST. 


MASSA 
-High-grade designing 
experience in steam 

permanent position 
concern in 


Box os, 


HUSETTS 
draftsman 
engineering 
with a large 
Massachusetts. 


Wanted 

with la » 
prac tice for 
manufacturing 





State age, education, eperience and salary ex 
pected by addressing Chief Draftsman, Box 
950, AMERICAN MACHINIST. 

Wanted—Salesman experienced in machin- 
ery or electrical lines to sell new line of 
portable electric tools on liberal commission 
basis: will allot definite territory to the man 
who will really work it We know what can 
be done with this line and want a hustler to 
to do it. tox O45, AMERICAN MACHINIST 

MICHIGAN 

Wanted—At once, draftsman with at least 
two years’ experience on gasolene engine and 
engine jig work: none but first-class man need 
apply. Box 917, AMERICAN MACHINIST. 

NEW YORK 

Wanted—Machinist for repairs in large 
school: about $4 a day: must be graduate of 
high school and 5 years at trad Dox t44, 
AMERICAN MACHINIST 

Wanted An all-around machinist, prefer 








an elderly man willing to work moderate 
wages at light steady work. Give references 
and full particulars. Box 951, Am. Macu 
Designer, expert on all kinds of punches 
and dies, capable of planning work and de 
signs for draftsman. State age, experience, 
nationality, references and salary expected. 
Box 941, AMERICAN MACHINIS14 
Wanted—Steam and board drop hammer- 
men state experience and where employed 
last; also a drop-forge foreman; must be A-1 
man Address reply to Superior Motor Vehi 
cle Co.,, 1449 Nik ra street, Buffalo, N. \ 
Firm manufacturing motor vehicles requires 
a draftsman who has had automobile expe 
rien¢ Address in own handwriting, giving 
age, nationality, experience in detail and sal 
ary expected. Box 957, AMER. MACHINIST. 
Draftsmen Wanted \ large ind = = well 
known automobile company in New York 
State requires experienced mechanical drafts 
men and detailers: give age, experience and 
salary expected and when conld report. for 
work tox SOS, AMERICAN MACHINIS 
A large technical school in Greater New 
York desires the services of a yvoung man as 
assistant in the mechanical laboratory: a 
technical graduate preferred entering sal 


ferred to 


ary SS00O a year Personality pre 

teaching experience Box 949, Amer. Macn 
Factory superintendent required; only first 

class man with first-class references, thorough 

experience, used to handling not less than 


four hundred men in. electrical instrument 
gun, watch, machine tools, adding, typewriting, 


sewing-machine making need apply Faculty 
of handling men, best modern shop practice, 
greatest accuracy, combined with quantity, ab 
solutely indispensable Handsome salary and 
good future assured by large English company 
starting works in this country State fullest 
particulars, salary, ete. Box 936, Am. Macu 

Machine shop foreman required: only first- 


man with first-class references, thorough 
experience, used to handling not less than one 
hundred men in electrical instrument, cun. 
watch, machine adding, typewriting, 


class 


tools 


AMERICAN MACHINIST 


sewing-machine making need apply Faculty 
of handling men, best modern shop practice, 
greatest accuracy combined with quantity ab 
solutely indispensable Handsome salary and 
good future assured by large English com 
pany starting works in this country State 
fullest particulars, salary, ete Box 55, 
AMERICAN MACHINIST 


OHIO 


Wanted—Draftsman who has had experience 
on compressors and Corliss engines; state age 
and experience. The Heisler Co., St. Marys, 0. 

Wanted—Draftsman familiar with boiler 
room practice, October 15: location northeast- 
ern Ohio; state age, qualifications and ex 
perience fully Address Vulcan Furnace Com 
pany, Ellicott Square, Buffalo 

Wanted—-Superintending 


foreman ofl ma 


chine shop, northeastern Ohio, October 15. 
State experience, qualilications fully, specity- 
ing age and compensation required Address 






suffalo. 
toolmakers 


a 
Vulcan Furnace Co., Ellicott 
Wanted —First-class machinists, 


Sq., 


die sinkers, lathe, planer, drill press, screy 
machine, boring and milling machine ope 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil! 


wrights, hammermen and blacksmiths whe are 


seeking positions or desirous of improvin’ 
on those which they have, to register their 
names and addresses with the free Employ 
ment Department of the National Metal 
Trades Association Address Commissioner 


Office, 605 New England Bldg., Cleveland, O. 
PENNSYLVANIA 
Wanted—Floor hands and fitters on ma 
chine tool work Colburn Machine Tool Co., 
Franklin, Penn 


Blacksmith foreman for Philadelphia plant ; 


fully experienced and competent to take en 
tire charge of 200 men and thoroughly fa 
miliar with heavy ferging machines, steam 
drops, bulldoze ete Box 905, AM. Macu 

The Monotype School is maintained to 
train young men to meet the constant de 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry mest weight: Common sense, automattl 
machinery experience, printing office exper! 
ence, type foundry experience Full partic 
ulars will be furnished to inquirers who fu 
nish the same information about themse'ves, 
and mention this paper Lanston Monotype 
Machine Co., Philadelphia. 

WISCONSIN 

Wanted—Draftsman, bright young man t 
take charge of a small drafting room. Address 
“A. ZZ...” AMERICAN MACHINIS1 

Foreman wanted for monitor department; 


must be strictly first class in every respec 
none other need apply ; steady work and 
pay for the right man Address Box 
AMERICAN MACHIINIS’ 
Wanted A thoroughly 
enced machine designe 
who has had experience in 
tomatic machinery experience, refet 
and salary desired in first letter if not 
thoroughly competent do not apply National 
Wrapping Michine Company, Enterprise Blidg., 
Milwaukee, Wis 





capable and experi 
ind draftsman: one 
the building of au 
uive 


ences 


EIGN 


The Commonwealth Government, Common 


wealth Offices i2 Victoria street London 
s. W invite applications for a manaver f 
small arms factory Lithgow ew Sout! 
Wales, Australia Ave not to exceed 45. Tes- 
timonials, statement t servi ind quali 
tions for post re ired Previous experience 
of manufactur ot small i! : essentia 
(Candidates have t inderzo medical examin 





tion Salary &750 Applications to be ad 
dressed Secretary, Defence Department, Mel 
leone Aust ia t« ir not later than 
Om tober 1 








SITUATIONS WANTED 








- 


indicate address 0% 


nothing else 


Classification 
advertiser, 


present 


ILLINOIS 

Wanted Positior is eneral superintend 
ent: have had a large exper en designing 
and building gas ¢ s Rox 925, Am. MA 





INDIANA 


Mechanical graduate 


encineet! (le 


wants change: 7 vears’ experience in gas and 

steam engines, excavators Box 952, Am. Ma 
MASSACHTS! s 

Man. 34 vears old, technical education 

brovugcht up through shon and drafting room 


to head draftsman, then superintendent in 
small plant manufacturing medi ’ 
chinery. wants position with larger concern 
as assistant to superintendent or in YNroduction 
department Box 982, AMERIcAN MACHINIST 


linhh-Siz¢ ma 


gt 
tht 


NEW JERSEY 

practical wants to become 

sole one has a small ma 
48, AM Macu 


Ilustier 

with exceptional practical experience 
shop and drawing room, A-1 designer, 
engaged, would consider chang: Box 
AMERICAN MACHINIST 


Thorough, 
partner with 
chine shop 

Man 
both in 
present 
047, 


man 
who 
Box 


NEW KK 
Sales reliable 
"Me 


engineer wishes to 


concern, New York 


repre sent 
preferred Address 
hanical Graduate, AMER. MACHINIS1 


Mechanical superintendent of a large 
ufacturing plant, with twenty years’ « 
ence in general machine and fo 
tice making a change Lox 
AM MACHINIS' 


man 
xperi 
indry prac 
desires vol, 


ERICAN 


Draftsman, mechanic, 2s, 
rience in high-grade tools, 
and experimental work tor 
typewriters and automatic scales, 
sponsible position Box 943, AM. MACHINIS' 

Amil oung man, 2S years old, desire 
a change; is experienced in factory detai 
cost and production methods and general office 


thine years expe 
machinery 
machines 
wishes re 


special 


sewing 


itious 5 





work; has executive ability and is a me 
chanic: expectations not unreasonable Box 
Of0, AMERIE« MACHINIST 

German (27), speaks and writes perfectly 
English and Spanish, perfect bookkeeper, good 


shorthand, thorough knowledge of the 
branch, at present employed, w 
as correspondent or similat 


German 
machine 
situation 


ints 
position 


Box 940, AMERICAN MACHINIST, 

Designer, graduate engineer, age 33, overt 
12 years’ experience adding machines, type 
writers, fine devices, medium and light auto 
matic machinery, especially strong on experi 
mental work and originating of new machin 


ry, will onsider change; location immate! 
ial. Box Y2S8S, AMERICAN MACHINIS1 

Mechanical superintendent, 
of maintenanc superintendent 
plant for consulting engineer assume full 
charge of power plant, manufacturing ma 
chinery, buildings, et« capable of taking a 
loa ff manager's shoulders; first me 
chanical engineer, experienced, education 
will consider other mechanical, executive or 
confidential position; willing to travel, but no 
saleman’s ition wanted: bonds if needed; 
xplicit in your reply Box 033, AM. Ma 


intendent 
powe I 


supe 


class 





Hilo 


rime 
icits correspondence 


setting and instruction card specialist 
an show remarkalhle 














record of increased production at reduced cost 
Box $42, AMERICAN MACHINIST 

Screw machine foreman, now having charge 

I i ‘ I nat ind hand machine depart 
ment producing a irate interchangeable work 
desires ine expert tool and cam design 
er, Z 1 exe tive and capable to handle de 
partment ation the lines of dern cost and 
expense i< inting in present posit Th se 1 
years ition nmaterial Add ‘ 
man box Y24, AMERICAN MAcut 

F 
‘OR SALE 
OR OALE 

b’« S Screw man rh 1ess 
ex I » it | ! 
price t-clas ! Box 11 \m. M 

Four tl ind a s will 1 " ht ar 

f t . vd ind 
plating ’ lv. | ty , 

t s ad wents 
, ‘ y be 

t ildress -loyt I stmet 
( ) \ ithe \ os \I neap 
‘ Mir 

I Sa Phere t 

! t ! I I T Nw. 
I) s Txt “ ‘ wit 

x ix 4 vel 
ly ‘ nit ‘ tT i " 

‘ . i 

ste | 

n } ! 

n in It It i . 
plan N l I N \ - 

Ar | t 
we i! le 
S! 1} " ’ ve e a 
voting ! work, w v t 
ell 1 S54) f d ' ! 

ck ! ! ind | ! 

dt g i ‘invent es s ‘ 

S. ¢ ‘ spe I | 
xt es ind t ished tr Address 
Sipp MI ne ¢ my l ters N ] 

I Sale One Nash gas engine ory ) 
powe t\ vl ler electr lier} ne 
pumping ! Ren in & S th } 

ntal borin ’ } tah! = Inchee «a 8 
nehes long: will | 1? { hes a ‘ { 
rehes long nd fa °0 inel diamete one 
300 light §. Colt ¢ icetviene gas appar 





atus The above ma excellent 
condition. having been very little used For 
further particulars ar prices anply to Rider- 
Ericsson Engine ¢ i) Warren St., New York 








AMERICAN MACHINIST 


September 15, 1910. 








‘Talks With Our Readers. 














By the Sales Manager 





We occasionally get a kick 
from some reader that there's 
too much advertising in the 
AMERICAN MACHINIST. 

He doesn’t realize that if it 
were not for the advertise- 
ments—if it weren't a fact 
that the readers profited by 
reading the advertisements— 

The AMERICAN MACHINIST 
would cost him at least ten 
times what he now pays for it. 


reminds us of the 
that we 


This 
following story 
heard of some time ago: 


“What are you doing that for?” 
bluntly inquired a young man of 
his seat-mate, who was scrutinizing 
the advertising pages of the maga- 
zine he had just bought. They were 
on a train bound for an afternoon's 
recreation. The older man _ was 
the president of a big corporation 
about as busy a man as you could 
find. 

‘“[’m just keeping in touch with 
the world,” replied the corporation 
president. ‘‘I've tried a good many 
wavs of doing it, but about the 
shortest cut I’ve found is to go 
through the advertising pages of the 
magazines—the good ones. Right 
there, for example, is the ad of a 
vacuum cleaner It's one of the 
greatest of all modern inventions, 
so far as the home and the women 
are concerned. How did you find 
out that such a thing was in exist- 
ence, that it had been perfected to 
the point of being commercially 
practical? Did you read it in the 
regular columns of a newspaper? 
Did you read an article about it in 
a Inagazine?”’ 





“No,” answered the young man. 
‘““T saw an advertisement of it in a 
household magazine—one my wile 
takes.”’ 


“You bet you did,” responded 
the corporation president. ‘‘And 
you can say the same thing of 
nearly all the new things that make 
life more comfortable and _ pleas 
ant. I call the advertising pages 
of a magazine its ‘Progress of Civ- 
ilization Department.’ Once | 
heard a man complain because he 
bought a magazine that was ‘half 
advertising.’ It amused me, for it 
showed that he hadn't given the 
subject the first symptoms of a 
thought. 


‘Man,’ I said to him, ‘don't 
you know that the more advertising 
a magazine carries and the more 
expensive that advertising is, the 
better its reading matter? Why? 
Because its advertising income must 
always regulate its editorial expense. 
You can’t get away fiom that. 
The magazine that advertisers push 
and crowd each other to get in to 
has the money to spend for the 
highest quality in stories, articles, 
features, illustrations and editorial 
brains. Self interest will compel 
the publisher with the big adver- 
tising income to spend it that way 
too"”’ 


Then the young man asked: 


“But how about the quality of 
the things advertised, as against 
those not advertised? I always 
had my doubts on that score.”’ 


“Oh, that’s easy,” replied the 
corporation president. “‘An_ ad 
vertising campaign these days costs 
big money—and the big profit to 
the advertiser is in creating perma 
nent customers. That means he 


must back up his advertising with 
the right goods or else his adver- 
tising investment will not ‘pay out.’ 


The mere fact that a concern spends 
thousands to tell the people about 
its goods is an insurance on the 
quality of his goods. He gets their 
attention by his advertising; he 
must get confidence by the quality 
of the goods themselves—and, with- 
out that confidence, which makes 
them permanent customers or per- 
manent consumers, his advertising 
expenditure is practically wasted. 
The man who advertises in an ex- 
pensive medium has got to deliver 
the goods! And besides all that,” 
continued the corporation president, 
“T’ve found out from practical 
experience that the advertising 
pages of the good magazines are 
mighty interesting reading.”’ 


Advertisements are the 
mile-posts in the march of 
commercial progress. Rip 
them out and you'd feel as if 
you'd been robbed of some- 
thing live, snappy and up to 
It would be like walk- 


ing down a business street 


date. 


that hadn’t.a sign or a show 
window to point the way or 
gladden the eye. 

But the big point this keen 
observer made was this: Big 
advertisers have got to de- 





liver the goods to make their 





‘ 


investment “pay out’’ right! 





sb at 
Ps Tt 
’ ) 


Say you saw it im_ the 


American Machinist. 
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There is no difficulty removing a face 
milling cutter after it has taken a heavy 
cut provided that it is one of the new 


B.& S.Inserted 
Tooth Face aff — 
Milling Cutters SS 


These cutters are designed on the principle of a split 
sleeve which screws on the nose of the spindle and has 
an outside taper. The cutter has a taper sufficient to 
cause ready release and fits the taper of the sleeve. It 
is drawn on to the sleeve by means of a clamping plate 
and drawing-in bolt and is held firmly in place. When the work is finished 
the drawing-in bolt is loosened and the cutter can be readily removed. 


























A further advantage is that these cutters allow for the transmission 
of the full power of the belt. With the old form of cutter it frequently 
occurs that the cutter becomes jammed on the nose of the spindle and 
can be removed only with the greatest difficulty. This cannot hap- 
pen with the new cutters. | 

A careful study of the cuts, 
particularly the diagram, -will | 
give a clear idea of the con- 
struction of the cutter. The 
body is made of machinery 
steel and the blades of high- 
speed steel. 













These cutters are 
listed in our 1910 
Cutter List and ina 

special folder. 

Write for them. 


Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 
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1897 


Birds-eye view of the Landis Tool Cumpany plant, together with the company’s first building in 1897 








The Home Of The Landis Grinder 


Note The Growth 


HERE’S a reason for the great and steady growth of Landis Grinders. 
Any “Landis” user will explain it to you, or we will do so in detail if you 
ask us. ‘Today, Landis Grinding Machines are looked upon as “Standard 
They are used in all lines of machinery manufacturing and as now constructed 
are capable of producing finished pieces, whether accuracy is required or not, in 
less time than it can be done in any other way. 
The arrangement of the various parts is such as to insure ease of manipulation, 
compactness and simplicity. They are easy of access, a feature much appreciated 


in machine tools, as it allows them to be properly 








cared for without unnecessary expenditure of time. 
No matter what your grinding requirements are, 
you will be able to get economical, rapid and 
accurate results on a Landis. 

We invite you to come and visit 
our plant. Write for Catalog “A.” 


Landis Tool Company, 


Waynesboro, Pa. 


New \ < Othe Fulto Bid we 4 SI \\ ‘ i 
Foster & Co Managers 

FORELGN AGENTS—4 W. Burton, Grif s& ¢ London 
and Glasgow s« init & Schutt Ih ! \ ni St I 
holm, St l’et s ( } iT Rud \ i 
Schutt Cologn I Sst | wv M I | i vd 
I 


" Sa : ilhao. A. R. Williams Machinery  ¢ Toronto. Williams & 
10x30 Landis Plain Grinding Machine Wilson, Montre: ud 
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Iron Bar 


Milltom BMife. Ce. ..cccccss 


Jacks, Hydraulie 


i lmes Engineering 


a eee 
Watson-Stillman Co...... 


Jacks, Planer 


Armstrong Bros. Tool 


Jigs and Fixtures 


(rant Mfg. & Machine Co 


National Mach. & ‘I 
Risdon Tool Machine 
Kettles, Soda 


Brown & Sharpe ‘If 


oo and 


(ray & Prior Ma 


Manufacturing Equipment 


Engineering Co 
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Davis Machine Co Ww 
'apointe Mach. Tool € 
Mershall & Huschart 

( 133 
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mitts & Merrill. ......... 87 
Morton Manufacturing Co.. 86 
Motch & Merryweather Ma- 


S.A 132 
Niles-Bement-Pond Co..48 and 133 
Rockford Drilling Mach. Co. . 142 
_ 2 § aa 53 


Keys, Machine 
Morse Twist Drill & Mach. Co. 59 
Standard Gauge Steel Co.....103 


Weeeenee BGs. CO... ccccces . 53 
Knives, Machine 

Coes Wrench Co.........2++. 16 
ees «Bee. CO. .ccceceses 114 
Knurl Holder 

Genes Bee. CO. ...ccceces .108 


Pratt & Whitney Co., 
2d cover, 3 and 43 to 47 


Lamps, Are 

General Electric Co.......... 88 
Westinghouse Elec. & Mfg. Co, S89 
Lathe Attachments 

American Tool Works Co..... Ss 


Sradford Mach. Tool Co..... 5 
Diamond Machine Co........ 136 
Fitchburg Machine Works. . 78 


LeBlond Mach. Tool Co., R. K.. 

63 and 4th cover 
Niles-Bement-Pond Co..48 and 133 
Pratt & Whitney Co., 

2d cover, 3 and 43 to 47 
Rivett Lathe Mfg. Co...3d cover 


Sebastian Lathe Co......... 74 
Seneca Falls Mfg. Co........ 77 
Sloan & Chace Mfg. Co....... 75 


Lathe Dogs 

Armstrong Bros. Tool Co.... 76 
Besly & Co., Chas. H.........131 
Billings & Spencer Co....... 85 
Hammacher, Schlemmer & Co. 65 
Pratt & Whitney Co., 


2d cover, 3 and 45 to 47 
Springfield Mach. Too! Co.... 49 
Tne Ce .. wo cceeeee 114 
Western Tool & Mfg. Co.....115 
Ween & Co., gd. Besccccecs 117 
Lathe Tools 
Ready Tool Co.....cccccoves 71 
Lathes 
Acme Machine Tool Co...... 34 
American Tool Works Co. 8 
Automatic Mach. Co....... 67 
Barnes Co., W. F. & John . 14 
SS... 8 eee 127 
Slount Co., J. G. Ss 
Bradford Mach. Tool Co 5 


Bullard Machine Tox 


Carter & Hakes Machine Co.. 

Champion Tool Works Co 

Cincinnati Lathe & Tool Co 

Davis Machine Co... W. P 

Detrick & Hlarvey Mach. Co 

Diamond Machine 

lbreses Machine Tool Co 

Fay Mach. Tool Co 

Fay & Scott... 

Fitchburg Machine Works 
ae 
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Flather Mfg. Co. 1 l 
Garvin Machine Co l 
Gisholt Machine Co 

Greaves, Klusman & ( 
Hamilton Machine Tool © } 
Harrington, Son & © Edwin. 7 
Hlendey Machine © 6 


Hill, Clarke & Co 

LeBlond Mach. Teo . oO 
62 and 4th cover 

Lodge & Shipley Mach. To 


| PSA errs 1 
Manning, Maxwell & Moore 143 
Marshall & Huschart Machry 

Pk. owane soe 35 and 134 
MeCabe, J. J. 76 and 132 
Morris Mach. Tool Co... Jno. B. 73 
Motch & Merryweather Mehry 

aa 132 
New Ilaven Mfg. Co 75 
Niles-Bement-Pond Co..48 and 133 
Pratt & Whitney Co 

2d cover, 3 and 43 to 47 
Prentice Bros. Co 29 
Prentiss Tool & Supply Co 132 
Reed Co., F. E 72 
Rockford Drilling Mach. Co..142 
Schumacher & Bove oa 22 
Sebastian Lathe Co - 74 
Sellers & Co., Wm ‘ , 2 
Seneca Falls Mfc. Co , 77 
South Bend Machine Tool Co. 76 
Springfield Mach. Tool Co . 49 
Tindel-Morria Co........e<- 114 
Toomey, Frank = 134 
Vandvek Churchill Co 114 
Von Wyek Mach. Tool Co 76 
Waleott & Wood Mach. Tool 

Co vs 738 
Wells & Son Co. F. E.. 78 
Windsor Machine Co 23 
Wormer Mehry. Co., C. C 133 
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Morse Twist Drill and Machine Co. 


New Bedford, Massachusetts, U.S.A. 


Makers of 


Drills, Reamers, Cutters, Chucks, Taps, Dies, Arbors, 
Counterbores, Countersinks, Gauges, Mandrels, Mills, 
Screw Plates, Sleeves, Sockets, Taper Pins and Wrenches. 











Shell Drills are used in chucking out cored holes or enlarging holes that 
were first made with a two-groove drill. They have either straight or 
taper holes ground true with the outside. A number of these drills fit the 
same arbor and are made in sizes from 1,,” to 5” inclusive. 


ARBORS FOR SHELL DRILLS AND REAMERS. 


‘iinniiaiaiiaaes —-——— 
























Shell Drills 1 11/16 inches to and including 
» inches have four flutes: 3 9/16 inches t 
and including 5 inches have six flutes 

Shell Drills take the same arbors as regulat 
Shell Reamet 


I ners 

















(High Speed Steel Has A Solid Foundation ) 
In A Name That Means Something 


Its cutting speed on cast iron is as follows: Roughing cut, 123 ft. per minute—finishing cut, 210 ft. 
per minute. 


In NOVO SUPERIOR you secure a materially increased speed over the high speed steels now in 
use, the highest quality, greatest toughness, longest life (3 times that of any other) and exceptional 
ability to cut very hard materials. The cutting edge retains its sharpness from 3 to 4 times longer than 


other high speed steels. Hardens in oil or air and is now carried in stock im our warehouses in all 
current sizes, flat, squares and rounds; annealed and unannealed. Try atrial order. Results guaranteed. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co. San Francisco, Ca 
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Goodell-Pratt CO... .ccccccee 115 Co % , ...1383 and 134 
Hardinae I) Sere TT eo 142 McCabe. J. J 76 and 132 
Pratt & Whitney Co 7 _| Motch & Merryweather Ma 
ad cove sand 45 to 47 chinery Co e% . 132 
Rivett Lathe Mfg. C sd cover | Nijes-Bement-Pond Co..48 and 133 
~ tian | the COL eee ee a4 (oseood . l ee sie in a a 
Seneca Falls Mfg. Co...see-s 7s ’rentiss Tool & Supply Co...132 
Sloun & Chace Mtg. Cs $2) Toomer, Bratt... ces cascviews 134 
South Bend Machine Tool Co. ¢© | vandyck Churchill Co....... 114 
Stal ro ‘ SO |} Wormer Mehry. Co., C 133 
i or & Fenn ¢ . 126 
\\ ham Machine Worl ‘* | Machinists’ Small Tools 
\\ tham Wat l ot ¢ So ei Call Hard ie 1 
Wells & Son ¢ ee 7S | ——. on See Oe oe 
Lathes, Boring Resly & Co., Chas. Il 131 
| Son & Co. Edwin, 74 | Billings & Spencer Co. , SS 
H 1} —— —- = ('o..48 ae l 3 Bok & Co., Ilermann and FO 
: ; i »| Brown & Sha Mi ( 
Sellers & Co., Wu * D5 and 4th cover 
Lathes, Brass Cleveland Twist Jrill Co., 
tth « 
: , R., ce © : . 7s Goodell-Pratt ¢ 113 
pee UNESP E a a > | Hammache Schlemmer & Co, 65 
I) es M l - Mill | 114 
Kay & S , 0 lillers Falls ¢ o8 : t 
‘ wit M ae Ear r2x | Niles-Bement-Pond Co..48 and 135 
-y lic 1 . .) Pere 2. Disssavsceneees 120 
7 t-] na ¢ tS nnd > : 
N ; , . Pratt & Whitney Co., 
l t& Whi ‘ : re = 
' dad 42to 48 Yd covet ind 4:55 to 434 
a : 4 | Slocomb Co., J. 1 120 
Sprin 1 M l ( ae St is 7 Oa shaadetiel daha _ 
nomen 7 Standare ‘ Oricseveece - 
_ . th } Starrett Co l Ss 70 
Lathes, Chucking Whitman & Barnes Mire. ¢ 67 
iternation Ma ( int Wee & Ce... cd. Bi .cccces L17 
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N i | ( is Metal, Bearings 
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Phosphor BR nze Sime iv ¢ LOS 
Lathes, Turret Pratt & W tmew ¢ 
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, I ‘ o | Reeves Pulley Co...... ) 
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VF cas Meters, Cut 
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American Watch Tool Co 77 
Ames & Co., B.C ees, 
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Niles-Bement-lond Co..48 and 133 


Pratt & Whitney Co 

2d cover, 3 and 43 to 47 
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Sloan & Chace Mfg. Co...... 126 
Stark Tool Co i eaka'e® S6 


Waltham Watch Tool C 


Milling Machines, Hand 
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Becker Milling Machine Co., 
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Brown & Sharpe Mfg. Co 
DD and 4th cover 
Carter & Hakes Machine Co SOS 
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'ratt & Whitney Co., 
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Milling 
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Brown & Sharpe Mfe. Co 
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6 and 7 
Garvin Machine Co.......... 138 
[ee ee Ot OM. 6 cs ccandon 115 
Ilendey Machine Co 61 
ngersoll Milling Mach. Co S4 
Kearney & Trecker Co....... 6 
Kempsmith Mfg. Co - oF 
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Milling Machines, Vertical 


Continued, 
Brown & Sharpe Mfg 
55 and 
Carter & Ilakes Machine Co, . 
Cincinnati Milling Mach 


Co., 
4th cover 
S85 


6 
Clough, R. M. 
Droop & Rein Mach. Tool Wks. 
Ingersoll Milling Mach. Co 
Marshall & Huschart Machry 
. and 134 


2° 
‘ oe? 


Co 
Motch 


& Merryweather Ma 
chinery Co : 132 
Newten Machine Tool Wks . 19 
Niles-Bement-Pond Co..48 and 133 
Owen Machine Tool Co S4 
Sellers & Co., Wm......... 32 
Vandyek Churchill Co... 114 
Waltham Watch Tool Co 86 

Milling Machines, Worm 
Cleveland Anto. Mach. Co... i8 


& Whitney Co 
2d cover, 3 and 43 toT47 
Adjustable 


Pratt 


Milling 
Geometric 


Tools, 


Mining Machinery 
Ingersoll-Rand Co 


Molding Machines 
Adams (Co.. 
Tab Mfg. Co seveewoor 
Webster & Verks Tool GBccee 


Motors, Electrie 


Burke Eleetrie Co........... 91 
Coates Clipper Mfg. Co 131 
Cushman Elec. Co........... 91 
Electro Dywnamie Co....... 90 
Garwood Electric Co So 
General Electric Co , SS 
Reliance Elec. & Eng. Co 91 
Roth Bros. & (o.......... 90 
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Name Plintes 

Franklin Mfg. Co .100 
Nat Tappers 

See Bolt and Nut Vachinery. 
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Te. Me esc acdecewnus 69 
Odometers 

Weer Ge, OO. wc coceubenen 122 
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fay State Stamping Co...... 96 
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a ee ee 130 
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Smooth-On Mfg. Co......... 
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Greene. Tweed & Co... 
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New Britain Mach. Co....... 81 
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No. 3 Universal 
Miller 


EEDS 3o0x10x19”" all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 














A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore: ©. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; 














A Commercial Machine--- 
A One-Place Machine--- 


The Bath 


Universal Grinder 


is the machine for the tool 
room, for all kinds of grind- 
ing—of greater and almost 
unlimited range. It isa Plain, 
Surface, Disc, Internal and 
Cutter Grinder all in one. All 
make-shift grinding is done 
away with—the Bath is de- 
signed to handle everything. 
This is the machine you want 
to know about. 


The Bath Grinder Co., Inc., Fitchburg, Mass., U.S.A. 


trin-ltungars Schucnardt & Schutte, 
Italy Alfred Il. Schutte, Neumarkt 





Tapan Albert Herbert, 14 Yamashitacho, Yokohama Northern and Eastern Germany and Ans 
7 lin; Western and Southern Germany, Switzerland, Holland, Belgium. France Spain and 
SS, Cologne ‘ 
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Pinion Cutters 


Pipe Cutting and Threading 


Bignall & Keeler 





“Iatonet 


Fab 


Niles-Bement-Pond Co.. 
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United ma. Ry & Fdry 


Wells & Son Co., 


Plas ner Attnctenents 
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Planer Tools 


Mo teh & Merry we: aa 


Mold & Fdry. Co... 


Bench Straighten- 


Presses, Broaching 


set 
eee | 


Presses, Drop 


American Tube & Stamping Co. 
a ae 


Bliss Co., 


Consolidated Press & ° 
Niles-Bement-Pond Co. 


Presses, Foot and Hand 


Atlas Machine Co 
OS SS } 
Consolidi ited Press & ' 
Ferracute Machine 
Manville Mach. Co., 
Taylor & Fenn Co 
Presses, Forging 

a a eee 
Consolidated Press & T 
Niles-Bement-lond Co.. 
United Engineering & Fdry. 
Presses, Hydraulic 
Elmes Eng. Wks., 
Niles-Bement-Pond Co.. 
Prentiss Tool & Supply 
Sellers & Co., Wm 
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Watson-Stillman 
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Springtield Machine T 
Presses, Power 
Ams Machine Co., 
Atlas Machine Co.. 
Automatic Machine 
Billings & Spencer 
Blake & Johnson 
\W 


Bliss Co., E 


Consolidated Press & T 
Dill Slotter People 
Ferracute Machine Co. 
Manville Mach. Co., 


McCabe, J. J. 


Niagara Mac hine- & 
Niles-Bement-Pond Co. 

| Prentiss Tool & Supp sly 
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United Engineering & I ‘dry. 
| Vandycek Churchill C 
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Barnes Co... W 
ILueas Machine 


Springtield Machine 
Presses, Screw 


Atlas Machine € 
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Pratt & Whitney 
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Pullers 
Crane Puller 


Pulley Turning 
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American Too! Wks 


Harrington, Son 


New Hlaven Mfg 


Newton Machine 


Niles-Bement-Pond Co 


Pulleys 


American Pulley 
Brown & Sharpe 


Caldwell & Son 
Eastern Machinery. 


Houghton & Co 
New Haven Mfe 


Oneida Steel Puller 


Philips Pressed 
to 


Reeves Pullev Co 
Rockwood Mfg. 
Sellers & Co... Wm 
lavior-Wilson Mfe 

Wilmarth & Morman 


Pulleys, Paper 


Rockwood Mfg 


Pumps, Electric 


General Electric 


Pumps, Hydraulic 
Elmes Eng. Works 


General Electric 
Watson-Stillman 


Pumps, Pneumatic 
Ingersoll-Rand © 
Pumps, Steam 


Clayton Air Compre 
| Ingersoll-Rand Co 
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Di ptacanked as veh eieweee 1 
. pee (6... , Biccsecssees 
t | Philadelphia Gear Works.... 
1 | Standard Gauge Steel Co..... 
9 Taylor-Wilson Mfg. Co... 
Walcott & Wood Mach. Tool 
ea aa ae eee ne ate aed 
; Rack Cutting Machines 
i SE SARs 646 ag ane 6 aa ss 
3 | Carpenter Kerlin Gear & Ma 
SSH a 
Fellows Gear Shaper Co..... 
g2 | Flather Mfg. Co., E. J....... l 
Gould & Eberhardt. cadena 
Horsburgh & Scott Co ceene 
LeBlond Mach. Tool Co.. R 
101 : 63 and 4th 
‘ Niles-Bement-Pond Co..48 and 
19 Reed Co., F. E. <6 ebe Gale = 
Sloan & Chace Mfg Co... 3 
a7 | Walcott & Wood Mach Tool 
86 Rit Ce ddvhe te dace eeawteawas 
Racks, Tool 
Ma nufacturing Equipment and 
Engineering Co.......... 
and Boring | New Britain Mach. Co.... 
g Radiators, Japanning 
} | American Gas Furnace Co.... 
r Rawhide 
33 | Colonial Leather Co........ 





cover | Rermers 
Boker & Co., Hermann..59 and 


Buttertield & Co 


Carpenter Tan & Die Co... J 
Chadwick & Trefethen. 
» Cleveland Twist Drill © 





Grant Nail & Supply Co.. 
Lapoinie Mach. Tool € 


Standard Tool Co ma 
Ward & Son, Edgar T 


Grant Nail & Supply Co... 


Reaming Stands 


109 | Flather Planer Co.. Mark..... 
Skinner Chuck Co........... 





108 | Recorders, Speed 
109 | Warner Instrument Co....... 


— 
FQN 
Ne Bee ee we) 


—— 
Cw 
1p 


a 


n~ 


| Reamer Holders, Floating 


| Colburn Machine Tool Co..... 


Card Mfg. Co., 8S W.222222! 


SS ee 
5 Gisholt Machine Co........ 


Morse Twist Drill & Mach. C 
One Lock Reamer Co........ 
» | Pratt & Whitney Co., 
= 2d cover, 3 and 48 to 


Western Tool & Mfg. Co. 
Whitman & Barnes Mfg. Co.. 
Wiley & Russell Mfg. Co.... 


Rheostats 

General Electric Co.. 88 
Westinghouse Elec. & Mfg. Co. 89 
Rivet Making Machinery 
Blake & Johnson Co......... 82 
Riveters, Hydraulic 
Niles-Bement-Vond Co..48 and 133 
Ge Ge hs WEE cece cen 32 


Riveters, Pneumatic 


eS re 47 
i. i ee: ee 108 
Independent I’neu. Tool Co... 107 
Ingersoll-Rand Co... Se 
Niles-Bement-Pond Co..48 and 133 
SS, ea 32 
Shepard E lectric Crane & Hoist 
Ne irik eats kOe cece em ta a ed 9 


Riveters, Steam 


Niles-Bement-Pond Co..48 and 133 
eee Ge Sh, Wein ek cccnescs 32 


Riveting Machines 


Adt & Son, John............ 134 
(irant Mfg. & Mach. Co...... 134 
Long & Allstatter Co......... 124 
National Machinery Co...... 122 
Niles-Bement-l’ond Co..48 and 133 
Betters & Ce., Wi. ...cccecs 32 
pee Ge FF. Minscevedsc 106 
Townsend Mfg. Co., H. P..... 128 
Rolling Mill Machinery 

Atlas Machine Co........... 124 
Blake & Johnson Co.. ere 
Niles-Bement-lond Co..48 and 133 
Ona CO, WENs cece caaves 32 
United Eng. & Fdry. Co...... 123 


Rules, Steel 


Brown & Sharpe Mfz. Co., 

55 and 4th cover 
Dill Slotter People... eee ae 
Hammacher. Schle mmer € Co. 65 


Keuffel & Esser Co......... 1 
SY . a 2 120 
EUNES Sie Ea De wevscducce 70 


Sand Blast Apparatus 


RS Sareea re a 107 
angborn, Thomas W. Com- 
DT ‘eaguikwhe<tsw4 a eomuee 108 
yoo arene 107 
Sand Shifting Machinery 
EE Gs 6 vee 0s ee eaews 139 


Saw Frames and Blades, 
Hack 


Goodell-Pratt Co............ 113 
Ilammacher, Schlemmer & Co. 65 
Massachusetts Saw Works....114 
Millers Falls Co.... 114 
Niles-Bement-Pond Co..48 and 133 
Simonds Mfg. (Co........... 114 
££ arene 70 
West Haven Mfg. Co...... 114 
Sawing Machines, Metal 
Cochrane-Bly Co rn 2s 115 
Gorton Machine Co., Geo..... 128 
Hloefer Mfg. Co . — 141 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co..48 and 133 
Tabor Mfg. Co 25 
Timeel-Morrtes CO. ...sccccccs 114 
United Eng. & Fdry. Co...... 123 
Union Twist Drill Co........ 65 
Vandyck Churchill Co........114 
West Haven Mfg. Co........ 114 
Sawing Machines, Wood 
Colburn Machine Tool Co....137 
(ireaves, Khisnan & Co 78 
Seneca Falls Mfg. Co........ 77 
Saws, Circular Metal 
Simonds Mfg. Co... .cccccce 114 


Saws, Metal Band 


Niles-Bement-Pond Co..48 and 133 
l’rentiss Tool & Supply Co.. 132 
West Haven Mfg. Cc........ 114 
Saws, Power Hack 

Armstrong-Blum Mfg. Co.... 78 
PEeeeeee Wares CW, . io cccccccics 114 
(,oodell-Pratt Co.......... 113 
Hloefer Mfg. Co 11 
Niles-Bement-Pond Co..48 and 133 
Racine Tool & Machine Co 71 
West Haven Mfg. Co — 114 
Western Tool & Mfg. Co.....115 


Saws, Screw Slotting 
Pratt & Whitney (Co., 
2d cover, 3 and 43 to 47 
114 


| Simonds Mfg. Co 


| 

Saw Sharpening Machines 
Cochrane-Blv Co 115 
| Newton Machine Tool Wks... 19 
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Cost Reducing Features 


An indestructible spindle bearing made of hardened steel and 
cast Iron. 

A head construction that gives more effective pulling power at the 
spindle than any other lathe built. 

A patent “Compensating V” that permits four times the bearing 
area between the carriage and bed found on other lathes. 

A carriage in which the tool thrust is taken on a bearing the entire 
length of the carriage, and which positively will not climb the V. 

A double walled one piece apron which will last as long as the 
rest oI the lathe. 

A quick change gear complete in one unit giving thirty-six 
changes with two operating levers. 

An offset compound rest which can be used without skinning 
the operator’s knuckles. 

The centers set back of the middle of the bed giving greater swing 
over carriage and permitting the turning of work up to - maximum 
swing without the tool pose. beni va the bed. 

Write us for interesting details. 


The R. AK. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 


DOMESTIC AGENTS—C. (C. Wormer Mehrv. Co.. Detroit = J. LL. Osgood, Ruffalo. N. ¥ rhe W a Pattison Supply 
Co., Cleveland, O Ik. KE. Satterlee Co., ae is. Minn The Hendrie & Bolthoff Mfg & “Gunels Co Denver, Colo Portland 
Me hry. Co., Portland, Ore Caldwell Bros. ¢ Seattle, Wash Smith-Booth-Usher C Los Angeles, Cal Kc les & Smith Co 
aa Francisco, Cal Niles-Bement-Pond Co.. No ~w York, Birmingham Philade ‘Iphia < ston, Pittsburg. Chicago Ham lliten, OF WLR 
Colcord Ma hinery € St Louis. Mo.. Kansas City. Mo Thomas S. Bowles, Norfo Va liver Hl. Van Horn, New Ork ins 
La. Dodson Mf Co. Torreon, Coah., Me x . General Supply Co.. S. A.. Mexic 'D Fr Mex General Supply Co Ltd Ottawa, Can 

FOR E IGN AG ENTS Duc as & Co.. Austria-Hungary Mitsui & Co., Tapen Benson Bros., Melbourne Australia \ an ® iet 

choten & Hlouwens,. Rotters em Holl: and J. Lambercier & Co., Geneva, Switzerland De Fries & Co Ltd I> eldo ! 

many ; Milan, Italy Louis Be . Paris, France Henri Benedictus. Antwerp, Belgium Hugo Tilquist Btockhe Im Swe an n 


S. G. Weinberg, St. Petersburg, Rus sia ‘Overall, McCray, Ltd., Svdney, Australia Nielsen & Winther, Copenhagen "the nmmark 
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Scales 
Brown & Sharpe Mfg. Co., 


55 and 4th cover | 
National Scale Co........... 2 


Scleroscope 
Shore Instrument & Mfg. Ce 


Scraper Holders 


Western Tool & Mfg. Co..... 


Scrapers 


Poorman, J. B...-scesces ooo tae 


Western "Tool & Mfg. Co...- 
Screens, Shaking 


SAME CO. ccc ceses cence 


Screw Machines, Automatic 


Brown & Sharpe Mtg. Co., 


55 and 4th cover 


Cleveland Automatic Mach. ¢ 
Dreses Mach. Tool Ceo 


Marshall & Lluschart Mi ichry. 


i es 138 and 


Motch & ° Merryweather Ma- 


EY (GS cae dade Ga bee 
National-Acme Mfe. Co 
Pratt & Whitney Co., 


2d cover, 3 and 43 to 


Prentice & Co., Geo. G 


Irentiss Tool & Supply Co... 


Windsor Machine Co 


Wood Turret Machine ews 


Screw Machines, Hand 


Acme Machine Tool Co....... 


tardons & Otiver ‘* 
Brown & Sharpe Mfe. Co 


55 and 4th cover | 
Cleveland Automatic Mach. Co 


Foster Machime Co...ccccces 
Garvin Machine Co.......... 
Grant Mfg. & Mach. Co...... 


Jones & Lamson Mach. Co., 


12. 13 and 
Potter & Johnston .20 and 
Rivett Lathe Mfg. Co...3d cover 
Wells & Son Co., F. E........ 


Warner & Swasey Co 


Windsor Machine Co oy zi : ; 
Wood Turret Machine Co.... 


Screw Machine Work 
Hampden Machine Screw Co 


National Acme Mfg. Co...... 
Schmidt, | - aioaiig eau 


Woburn Gear Works.... 


Screw Machinery, Wood and 


Lag 
I UI a a a nn iy el ana 
Barnes Co., Wallace......... 
Cook Co., Asa S - 


Screw Plates 

American Tap & Die Co... 
Besly & Co... Chas. H.. 
tutterfield & Co - 

Card Mfg. Co... S. W — 
Carpenter Tap & Die Co., J. M 
Morse Twist Drill & M: ich. Co 
Smart Mfg. Co., J jietecs 
Wells Bros. Co ; 
Wiley & easel Mfg. Co. 


Screws, Cap and Set 
Klectric Welding Products Co 
Hammacher, Schlemmer & Co 
National-Acme Mfg. Co ; 
Worcester Mach. Screw Co 
Screws, Machine 

Electric Welding Products Co 
IHfammacher, Schlemmer & Co 
National Acme Mfg. Co 
Standard Gauge Steel Co 


Worcester Machine Screw Co. 


Second Hand Machinery 

Davis Machine Co... WLP 

Hill, Clarke & Co 

Marshall & Hluschart Machrv 
Co ws and 

McCabe, J. J : 76 and 

MeCahe Machine Co 

Motch & Merryweather Machy 
Co 

Niles-Bement-Pond Co..48 and 

Prentiss Tool & Supply Co 

Seneca Falls Mfg. Co 

Toomey Frank 

Wormer Machry. Co.. €. € 


Separators, Steam 
Nicholson & Co., W. 


Shapers 


American Tool Works Co 
Cincinnati Shaper Co iene 
Davis Machine Co... W. P.. 
Fitchbure Machine Works. . 
guather Planer Co., Mark. . 


Gould & Eberhardt... ........ 
Hamilton Mach. Tool Co. 

Hende Wachine ae 
meen, Ctaene & CO. .cccceses 


Kellv Mach. Co. R. A 


M: muta we cturing 


Niles-Bement-l’ond Co.. 





Smith & Mills 
Springfield Mach. T 


Shears, Hand 
Gv scvecevecess hae 


Shears, Power 


1 


to Proto 


Long «& Alist: itter 
Mitts « Merrill 


_— 


Niles- B eme nt- Pond Co. 


SoM 


NAb eee 


Zton 


Shears, Rotary 


Working Ma- 


Consolidated Press & T 


Niles Bement 1 ‘ond Co. 


Tindel-Morris Co. 


on n & Sharpe 


Taylor & Fenn ci Dias wees 


Sockets and Sleeves 


Special Machinery and Tools 


Beaman & Smith Co 


ie Welding Products 
. 





Lucas. Machine T 


s 


Niles Bement-Pond Co 


Special Machinery and Tools 


Continued. 
l’ratt & Whitney Co., 


2d cover, 3 and 43 to 
Risdon Tool & Machine Co... 
Rowbottom Machine Works.. 


es We Date vedkedebccud 
Sloan & Chace Mfg. 1 ae 
Spacke Mach. Co., W. F..... 
Standard Engineering Co.... 
Taylor @& Fenn Co.......... 
Clog, gO eee 


Union Mfg. & Drop Forge Co. 
Webster & Perks Tool Co.... 


Springs 


American Vanadium Co..... *. 
Daraes Ce., WEG. crccccsce 


Sprocket Chains 


Brown & Sharpe Mfg. Co. 


l.ink-Belt Co.. 


Stampings, Sheet Metal 


Rtisdon Tool & Machine Co. 
Stampings, Welded 


Stamps, Steel 


Stands, Portable 


Steam Specialties 


Steel, Air Hardening 
Allen & Co., Ltd., edgar. 


Instruments 
Shore Instrument & Mfg. Co 
Steel, Machinery 


Steel, Sheet 


Sones Wee GO... 6c cones 
Firth Sterling Steel Co. 


Steel, Tool 


Colonial Steel Co...... 


Steel, Vanadium 
American Vanadium Co.. 
Stocks, Die 

See Taps and Dies. 
Stones, Oil 


Vitrified Wheel Co.......... 
Stools, Shop 


| Niles-Bement-Pond Co..48 and 


Morse Twist Drill & Mach. Co 
Niles-Bement-Pond Co..48 and 


Springfield Machine Tool Co. 
United Eng. & Fdry. Co 


and Cutting Machine 





Trinmph Electric Co. anne 
| Westinghouse Elec. & Mfg. Co. 


Bilgram Machine Works..... 110 
toston Gear Works......... 


55 and 4th cover 
Philadelphia Gear Works. ... 
American Tube & Stamping Co. 14 3 


tay State Stamping Co...... 
bliss Mfg. Co., i rer err 


Standard Welding Co........ 


lloggson & Pettis Mfg. Co.... 
Schwerdtle Stamp Co........ 


Western Tool & Mfg. Co..... 


Dart Mfg. Co., BE. M.. .cecccce 


toker & Co., Hermann. .59 ‘and 


| Cmpenees TNGs OO. ccc cccease 
Firth-Sterling Steel Co....... 
Vulean Crucible Steel Co..... 


Steel, Hardness Measuring 


joker & Co., Hermann..59 and 
SS £2 ae 
Firth-Sterling Steel Co...... 
Standard Gauge Steel Co.... 
Ward & Son, Edgar T....... 





Allen & Co., Ltd.. Edgar..... 
American Tube & Stamping Co.1 


0 OS Pa aaa 
Vulean Crucible Steel Co... .. 
Ward & Son, Edgar T....... 


American Tube & Stamping Co,143 | 
Boker & Co., Hermann..59 and 7 
Firth-Sterling Steel Co....... 
} Standard Gauge Steel Co..... 


| Ward & Son. Edgar T....... 
Western Tool & Mfg. Co..... 


American Emery Wheel Wks. 
Co Gin cc acecceses 
a a: a ae a ga 


Manufacturing Equipment and 

meneremecreme Co... os scvcvcce 1 
New Britain Machine Co..... 
Straighteners, Hydraulic 


Straightening Machinery 
Ef > SR ) Saar eres 


Strip Metal Straightening 


ey Ga. Wn Me sanseee cen 
Swaging Machines 
Excelsior Needle Co......... 
Switchboards 

Garwood Flectric Co......... 
General Electric Co.......... 





Switches 

General Electric Co.......... 88 
Westinghouse Elec. & Mfg. Co. 89 
Tachometers 


Tes Ts, COs «+ cswocsccvec kD 
Tapes, Measuring 


Reutel @ Reser Co. ..ccocces 41 
Demeeeee Whe Be Be cevee ee ae 


Tap Holders 


2| Brown & Sharpe Mfg. Co., 


55 and 4th cover 

EE eS eee 119 

Warner & Swasey Co........ 37 

Tapping Machines and At- 
tachments 


American Tool Works Co..... 8 
I ss cs: iit ite 0: a0) eB 126 
Seaman & Smith Co. .25 and 118 
Cincinnati Bickford Tool Co.. 
10 and 1 

i, Mie oa ccn eases 119 
Pay Mack. Tool Coe.......... 7: 
Fosdick Mach. Tool Co...... 16 
Garvin Machine Co.......... 138 
Geometric Tool Co........... 39 
Gould & Eberhardt.......... S84 
Grant Mfg. & Mach. Co..... 134 
Hamilton Machine Tool Co... 33 
oer “eee Om... Ckcecees sO 
National Machine Co........ 128 


Niles-Bement-lond Co..48 and 133 
Pratt & W hitney Co. 

2d cover, 3 and 43 to 47 
Prentiss Tool & Supply Co..132 
Rochester Boring Machine Co. 31 


Sloan & Chace Mfg. Co...... 75 
Webster & Perks Tool Co.... 76 
Wells & Son Co., F. E....... 78 
a 2 Ce vce aeeee 53 
Taps and Dies 
American Tap & Die Co...... 129 
Bay State Tap & Die Co..... 129 
Besly & Co., Chas. H....... 131 
Boker & Co., Hermann..59 and 70 
RE a ol Sale he ade a a 122 
Brubaker & Bros., W. L..... 129 
CP ON eee 129 
oo” § 2 & eee 36 


Carpenter Tap & Die Co., J. M.129 
Cleveland Twist Drill Co., 
4th cover 


Peete-Mert 06. .cccccccscess 129 
Geometric Tool Co.......... 39 
Hammacher, Schlemmer & Co. 65 
OE OO ee 142 
Morse Twist Drill & — h.Co. 39 
Nicholson & Co., W. H...... 94 


Pratt & Whitney Co., 
2d cover, 3 and 48 to 47 


oo a) Sa eee 106 
Saunders’ Sors, D.......... 78 
Smart Mfg. Co., A. J.......-129 
Standard Tool (Co......cccce 26 
| Ward & Sons, Edgar T...... 102 
Webster & Perks Tool Co.... 76 
. &  ~ ye . See 5 
Wells & Son Co., F. E...... 78 
Wiley & Russell Mfg. Co..... 130 
ee Me. Gi kc weenenees 130 
Taps, Collapsing 

Geometric Teel Coe. ...cscess 39 
Telephones 


Clarke Automatic Telephone 
DEL  Gtc6ceucnaneereed es 106 


Testing Machines 


Sellers & Co., Wm........... 32 
Thermometers 

SS (iccenescnaes 4th cover 
Thread Cutting Tools 

meee & Ce., Chee. T. cc 131 
Bickford & Washburn........ S82 
Blake & Johnson Co....... S2 
ee 129 
National Mchy. Co......... 122 


Pratt & Whitney Co., 


2d cover, 3 and 43 to 47 
i” 8 See 71 
Rivett Lathe Mfg. Co...3d cover 
United Engr. & Fdry. Co..... 123 


Thread Rolling Machinery 
Manville Machine Co., E. J.. 86 


Tool Holders 
Armstrong Bros. Tool Co.... 76 
Cleveland Twist Trill Co., 
4th cover 

Hammacher, Schlemmer & Co. 65 
oo &. ‘on Holder Co...... . 96 
Osgood. I ince wees 130 
Pratt & WW hitney (o.. 

2d cover, 3 and 43 to 47 
OS eS 2 are 71 
Western Tool & Mfg. i ee 


Tool Racks 


Wells & Sons Co.. F. E...... 7 
Western Tool & Mfg. Co.....115 
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Is Any Old Box Good 
Enough For You? 


If not, send for circular No. 2827 describing 
the most perfect case for carrying 


Machinists’ Tools 





Solid oak, finely finished, brass trimmed, felt 
lined drawers. Outside dimensions 15%x8x10%4 
n., weight 14% Ibs. 


Every machinist who has to carry tools from 
place to place should have this case. 


Hammacher, Schlemmer & Co., 
Hardware, Tools & Supplies 
NEW YORK, SINCE 1848 


4th Ave. & 13th Street 

















Sprocket Wheel Cutters 


WE have given careful consideration 
to the action of the chain as it runs 
on and off the sprocket and have so 
designed the shape of these cutters as to 
give greater wear and longer life to the 
atl 

We make them for all the standard 
automobile chains. 


Catalog Containing Lists and Prices on Request. 


Union Twist Drill Company 


The Cutter Makers 
Athol, Mass., U. S. A. 





New Y« tore ! Warren St., E. W. McKeen. Boston Ag n . hase St.. FE. T 
Ward & Son Phila delphia Store: The Bourse. Chicago Store: 547 W Washington Blvd 
W.G. Lunger, Ms 

FOREIGN AGENTS France Alfred ‘iH. Schutte, 22-24 Rue de Petit Hote laris 


N 
England: Chas. Neat & Co., 112 Ou een Victoria St., London Agents for Sweden: Wilh 
sonesson & COo., Malmo, Stockholm and Gothenburg Agents for Denmark, Norway and 
Finland: Aktieselskabet Wilh. Sonesson & C (enenhagen Citv and Freeport Australia 
Tnos. McPherson & Son. Melbourne Age aie "for Germany: Schmidt & Clemens, Frankfort, 


u . Japan: Andrews & George, Yokohama. 
XK 
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Tools, Small 
See Machinists’ Small Tools. 


Tracing Cloth 


meaies Gt ROOT OO. kx cccecc 1 

Transformers and Convert- 
ers 

General Eleetrie Co eae SS 


Westinghouse Elec. & Mfg. Co. 89 


Transmission Machinery 


American Pulley Co......... 93 
Caldwell & Son Co *. Fa 
Coates Clipper Mfe. Co...... 131 
I.ink-Belt Co.... pins nore pane 
Morse Chain Co iia ead wale 9o4 
(neida Steel Pulley Co...... 95 
meeves Purley Co. ..ccccsecees 92 
Rockwood Mfg. Co eer 
Besers & CO., Ws cveccccaus 32 
Trolleys and Tramways 

Brown Hoisting Mehry. Co... 92 
Harrington, Son & Co... Edwin i4 
Moore Franklin G6 


Niles-Bement-Pond Co..48 and 133 


Shepard Elec. Crane & Lloist 

( at eee 92 
Yale & Towne Mfg. Co.. <aa 
Trolley Wheels 
Lumen Bearing Co.......... LO4 


Tubing, Flexible 
American Tube & Stamping Co,143 


Tubing, Seamless Steel 


Almond Mfg. Co... T. R .118 
American Tube & Stamping Co.143 
Standard Welding Co........103 
Ward & Son. Edgar T...... 102 
Turntables 

peeeee @ Ce. Wic cc cecceoes s2 
Turret Heads 

memene mre. Ce. Ti Bees cdc 118 
Turrets, Carriage 

ment fe. 2. 8. .cissiceanwe SO 
Turret Machines 

Acme Machine Tool ¢ } 


d | 
Bardons & Olivet ‘ 
Bradford Mach. Tool Co F 
Brown & Sharpe Mt (eo 


» and 4th cover 
Bullard Machine Tool Co 

144 and 145 
Carter & Hakes Mach. (« , 85 
Davis Machine Co... W. P 72 
Dbreses Mach. Tool Co 2 
Pay Mac Pool Co 73 
Fav & Scott — 50 
Flather Mfg. Co., FE. J 113 
(ra 1 Machine Co 138 
(; t Machine Co 74 

Jones & Lamson Mach. Co., 
12, 13 and 50 

LeBlond Mach. Tool Co., R. IK 


63 and 4th cover 

Lodge & Shipley Macl | l 
‘ t 
Niles-Bement-Pond Co.48 and 133 





Turret Machines—Continucd. 
Potter & Johnston....20 and 21 
Pratt & Whitney Co., 

2d cover, 38 and 43 to 47 


Prentice Bros. Co.. ae 29 
Prentice Co., Geo. G........ 39 
Springtield Mach. Tool Co.. 19 
Warner & Swasey Co.. 37 


Windsor Machine Co - 23 
Wood Turret Machine Co....113 


Terret Machines, Vertical 


Bullard Machine Tool Co 
144 and 
J 


145 
Flather Mfg. Co.. E. J.. 113 
Niles-Bement-lond Co..48 and 133 


Twist Drills 
joker & Co., Hermann..59 and 70 
Celfor Tool Co... ; 130 
Cleveland Twist Drill Co.. 
tth cover 

Ilummacher, Schlemmer & Co. 65 
Morse Twist Drill & Mach. Co. 459 
Niles-Bement-Pond Co..48 and 133 
Pratt & Whitney Co., 

“d cover, 3 and 45 to 47 


Standard Too) Co 26 
Union Twist Drill Co... 65 
Ward & Son, Edgar ‘I : 102 
Whitman & Barnes Mfg. Co 67 
Wiley & Russell Mfg. Co.....130 
tnions 

east Gee. Ge Gs Bia cacseas 90 
Universal Joints 

Baush Mach. Tool Co........ 24 
Boston Gear Works ; 111 
Grav & Prior Mach. Co a 
Vanderbeek Tool Works......106 
Valves 

fousnton & Co., BE. F... ces 125 
Wutson-Stillman Co aoe 


Valves, Hydraulic 
Chambersburg Engineering Co.124 


Vanadium 
American Vanadium Co.... 9S 


Vises, Drill 

Carter & Hlakes Machine Co... S85 
(graham iy. do LOS 
Vanderbeek Tool Works......106 
Vises, Metal Workers’ 

Brown & Sharpe Mfg. ¢ 


o> and 4th cover 
Carter & Hakes Machine ¢ SO 
Emmert Mfg. Co.... LO6 
(xraham Mfg. Co.. a LOS 
Hammacher, Schlemmer & Co. 65 


LeBlond Mach. Tool Co., R. IK 
65 and 4th cover 


Millers Falls Co 114 
Niles-Bement-Pond Co..48 and 133 
Parker Co... Chas... 106 
Reed Mfg. Co... er 106 
Walworth Mfg. Co a0 
Western Tool & Mfg. ¢ 115 





Vises, Pipe 
Bignall & Keeler Mfg. Co....130 


DROONIOEe @ OO. nc coc cescees 129 
Curtis & Curtis Ce....<ccses 122 
Seeeeee Beet, CO. cccciccavcs 106 
eg. eee ae 106 
OE ae ee 106 
Saunders Sons, D.......... 78 
Walworth Mfg. Co..... — 
Wells & Son Co., F. E....... 78 
Western Tool & Mfg. Co.....115 
wieme & Co., cd. BHeccccccse 117 
Vises, Plain 

Grabem Bite. Ce... ccccsecces 108 
Vises, Planer and Shaper 
American. Tool Works Co..... S 
Carter & Hakes Mach. Co..... 85 
Cincinnati Planer Co oe 28 
Ilendey Machine Co . 61 
Niles-Bement-l’ond Co..48 and 133 
Queen City Mach. Tool Co.. S6 
Vanderbeek Tool Works 106 


Vises, Universal Machine 
Becker Milling Machine Co., 


23 and 101 
Brown & Sharpe Mfg. Co 
55> and 4th cover 


Emmert Mfg. Co............ 106 
Giraham Mfg. Co....... . 108 
Sxmmmer Chuck Co. .... cece: 118 


Vises, Wood Workers’ 
Emmert Mfg. Co. 
Ilammacher, Schlemmer & Co. 65 
Parker Co., Chas 


Vise Stands 


LeBlond Mach. Tool Co., R. K.. 
63 and 4th cover 


New Britain Mach. Co oe 
‘DemGOCl- BEOPTis CO. occ sccacccn 114 
Western Tool & Mfg. Co..... 115 
Voltmeters 
Se 4th cover 
Washers 

Barnes Co.,. Wallace......... 87 
Milton Mfg. Co ae ee ee 


Wash Stands and Bowls 
Manufacturing Equipment and 
Engineering Co............ 107 
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Ilardinge Bros 
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American Tube & Stamping Co. 143 


Electric Welding Products Co. 106 
Garwood Electric Co......... SY 
Industrial Oxygen @o........ 103 
sanford Mfg. Co., F. C...... 100 
Standard Welding Co...... 103 


Toledo Electric Welder Co...103 


Webster & Perks Tool Co.... 76 
Welding Sets, Electric 
Garwood Electric Co........ SY 
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American Vanadium Co...... 
Wire-Forming Machinery 
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Wood Working Machinery 


Greaves, Klusman & ¢ 


Manning, Maxwell & Moore... 


Niles-Bement-lond Co..48 and 
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Wrenches, Drop Forged 
Billings & Spencer Co....... 
Morse Twist Drill & Mach. Co 
l’age-Storms Drop Forge Co.. 
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Wrenches, Machinists’ 
Bemis & Call Hardware & 
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Brosnihan Wrench Co....... 
(oes Wrench Co... 
Ilammacher, Schlemmer & Co. 
Morse Twist Drill & Mach. Co. 
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Whitman & Barnes Mfg. Co.. 
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Wrenches, Pipe 
Bemis & Call Hardware & 
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Brosnihan Wrench Co....... 
Greene, Tweed & Co........ 
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Waiworth Mfg. Co......... 
Wells & Son Co... F. E.. ‘ 
Whitman & Barnes Mfg. Co.. 
Williams & Co., J. H 
Wrenches, Ratchet 
Greene, Tweed & Co......... 
Per ©. CO, vec ene ean 
Pratt & Whitney Co 
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American Tap & Die Co...... 
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Cultivate The Habit 
Of Using The Buyer’s Guide 


HIS Buyer’s Guide is compiled each week for your 
convenience, and great care is taken to make it accur- 


It is a ‘‘ready reference’”’—a valuable section of 


this paper—an authoritative list of ‘‘what’s what and who 


Learn to read it as you would your newspaper. 
news in its true sense. 


To be here is a badge of responsibility. 


lo buy from here is a guarantee of satisfaction. 

















